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" UNITED STATES PATENT .OFFICE
Sylvan N. Lévy and Wlllia.m B. Ifgvy, Arden, Del.
Application May 15, 1941, Serial No. 393,624 - '
\ 22 Claims. (CL 263—14)

This invention relates to metal-heating fur-
naces, and especially to those of the muffle type
employed principally for heat-treating trial
specimens, tools, machine parts or other articles
composed of various grades
ferent base metals, or metal alloys adapted to
be heated or treated in such a furnace.

of steel, or of dif-.

One object of the present invention is to pro-

vide & heat-treating
prought up to-a high operating temperature in
2 minimum amount of time.

Another object of the
the furnace and the muiffie in such a maner that
the muffle will heat uniformly in all parts there-
of, simultaneously, and hold such uniformity
throughout the operation of the furnace, thereby
eliminating localized “hot, spots” and increasing
the operating efficiency of the furnace.

Another object of the invention is to construct
and mount the muffle in such a manner that it
may readily expand and contract during the
heating and cooling thereof without producing

invention is to construct

furnace which can be
10

and‘ma'intalned or varied at will to a predeter- '

mined extent while the furnace is in operation,
and whereby any desired percentages of CO3, Oz,

or CO.may be established and. maintained in the -

mufile without resorting to any time-consuming
trial and test method for any desired atmos-
phere. ‘ )
Another object of the invention is to provide
an inlet tube for the atmospheric gases, which
may be readily cleaned out, if necessary, while
the furnace is in operation. -
Another object of the invention resides in the

_ provision of a mixing chamber for the atmos-

2n

- gestructive strains therein, whereby muffle break- -

age is reduced to & minimum. .

Another object of the invention
the furnace and the muffle in such a manner that
replacement or substitution of one mufile for an-
other may be readily accomplished without dis-
meantling major parts of the furnace.

Another object of the invention is to support
the muffle solely at its opposite ends, respective-
ly, with the major intermediate portion of the
muffle suspended in the clear, within the com-
bustion chamber of the furnace, whereby sub-
stantially the full length of the muffle will be
available for use to treat work specimens uni-
formly, at all points throughout substantially the
whole length of the mufie.

Another object of the invention is to so form
the furnace and to so deliver the heat to the
interior of the combustion chamber thereof that
the front open end of the muffle may be sub-
jected to a suction action from the interior of

. the combustion chamber, or,
terior of the muffle may be completely isolated
from communication with the interior of the
combustion chamber, whereby, in either case, &
predetermined atmosphere may be meintained
auniformly in the mufle at all times during the

- operation of the furnace.

Another object of the invention is to provide . .
independent calibrated controls and individual-

_ jndicators for the component gases of which the
atmosphere within the mufile is composed,

whereby the mixture may be accurately controlled

is to cénsf,ruct :

pheric gases, exterior of the furnace, and to pro-
vide the chamber with a removable plug or cap
providing access to the outer end of the inlet tube,
for readily replacing the tube if and when such
replacement becomes necessary. ] :
Another object of the invention is to provide
‘the furnace with a readily removable casing for
enclosing the thermocouple within the muffle,
whereby the aligned openings in the rear walls of
the furnace and muffle, respectively, through which

the thermo-couple casing projects, may be em-

ployed to support one end of a guide bar inserted
from the open front end of the furnace to align

‘the rear end of the muffle with a seat therefor

- in the rear wall of the furnace, in replacing a
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muffle in the furnace. :

Another object of the invention is to provide-
a work support or hearth tile in the bottom of
the muffle, with the ends only of said tile sup-
ported at and by the supported ends solely of
the mufle, whereby the intermediate portion of
the floor of the muffie’ will be relieved of the
weight of the work contained within the mufile, -
thereby prolonging the life of the mufile.

Another object of the invention is to provide a
vent for escape of the atmospheric gases from

within the mufle to a point outside the furnace

when the interior of the muffle is completely iso-
lated from the combustion chamber; and to po-
sition the external outlet of the vent in juxta-
position to an-exhaust port for the hot combus-
tion gases coming from the combustion chamber,
whereby the escaping atmospheric gases will be
lighted by the flaming exhaust from the com-
bustion chamber and constantly consumed, to
eliminate accumulation of said atmospheric gases
in the vicinity of the furnace. -
Another object of the invention resides in pro-
viding readily interchangeable closure tiles with
various sized openings respectively, for use, sin-
gly, in the front opening of the furnace, between
the open end of the mufle and the door of the
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furnace, to reduce the furnace and muffle open-

ing to a size just large enough for the passage
of single pieces of ‘work into and out of the muf-
fle, whereby the area of exposure of the door
to the interior of the muffle is reduced to a mini-
mum, thereby effecting a considerable saving in
heat losses through and around the door of the
furnace; and whereby the temperature of the
atmosphere at the open end of the muffle is not
materially affected during loading and unloading
of the mufile. :

Another object of the invention is to provide
a removable plate for covering the small work
opening in the closure tiles while the work is
being treated, to close the muffle completely; to
eliminate all possibility of outside air entering
the muffle; to keep the front end of the mufie
from chilling; and to protect the refractory lin-
ing of the furnace door from the muiffie heat.

Another object of the invention is to make the
muffie of a rectangular cross-section to provide
greater work-supporting area within the muffle.

Another object of the invention is to provide a
circular combustion chamber around the miufile

and to project heating flames into the interior .

of the combustion chamber substantially tan-
gential to the circular wall thereof, whereby the
flame will hug said circular wall and will not im-
pinge upon any local portion of the muffle to cre-
ate a hot spot therein.

Another object of the invention is to provide a
plurality of said tangential flames in laterally
overlapping relation, longitudinally of the com-
bustion chamber, whereby uniform heating of
the mufile from énd to end thereof is accom-
plished. ,

In the accompanying drawings:

Fig. 1 is a side elevation of a furnace con-
structed and adapted to operate in accordance
with the principles of the present invention; -

Fig. 2 is a longitudinal vertical sectional ele-
vation of the furnace shown in Fig. 1;

Fig. 3 is a transverse sectional elevation taken
on the line 3—3, Fig. 2;

Fig. 4 is a transverse sectional elevation taken
on the line 4—4, Fig. 2; '

Fig. 5 is a fragmentary front elevation of the
furnace and muffle, with the door of the furnace
removed;

Fig. 6 is a perspective view of the removable

- closure plate for the muffle closure tiles; and

Fig. 7 is a fragmentary face view of the front

wall of the combustion chamber and the front
end of the muffle.

As shown in the drawings, the furnace com- -
prises an outer metallic shell f, of usual con-

struction, including a main cylindrical barrel or
body portion 2, a face plate 3, and a back plate 4,
all of which are preferably welded together at ad-
jacently disposed edges thereof.

Within the metallic shell f, the furnace in-
cludes an outer insulating shell 5 composed of

one type of heat-insulating material, such for-

.example, as an asbestos plaster, etc., and an in-

ner insulating shell 8 composed of a different |

type of heat-insulating material, such ag fire
clay. - However, the insulating envelopes 5 and §
may, if desired, be composed of a single body of
insulating material of any of the well-known
kinds employed for preventing transmission of
high temperatures to the outer metal shell of
the furnace. : )
Enclosed within the insulating shell, composed
of the combined bodies 5 and 6, is the combustion
chamber 10, which in the present instance is

10
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v formed of premolded units of high test refrac-

tory material, such as silicon carbide, sillimanite,
or sultable equivalents. | ‘ A A

The combustion chamber 10 is of circular cross-
section and is preferably formed of a plurality of
segmental wall tiles i1, 1| and segmental burner
or flame tiles 12, 12 fitted and cemented together
to form the cylindrical barrel of the combustion
chamber 10, with the flame tiles 12, 12 staggered
circumferentially and longitudinally . of said
chamber, as shown in Figs. 2 and 3.

The flame tiles 12, 2 are of the type disclosed
in the prior U. S, patent to Sylvan N. Levy (one
of the joint inventors in.the present case) No.
2,230,960, dated February 4, 1941, ]

Each flame tile 12 is provided with a flame

- outlet 13 which is contracted in the direction of

20

[
W

30

-]
-l

40

o
wt

)
it

60

73

the circumference of the combustion chamber
10 and elongated in the direction of the axis of
the combustion ¢hamber 10, to discharge a flat
or ribbon type flame against and tangent to the
circular inner surface of the combustion cham-
ber 10, The series of flame ports 13, 13, four in
number in the present case, are staggered as
shown in Fig. 3, whereby the lateral edges of the
several flat ribbon-like flames are in laterally
abutting or overlapping relation to each other
and form a substantially solid cylindrical sheet of
flame which is caused to swirl about the axis of
the chamber 10, from end to end of said cham-
ber, in contact with and adjacent the inner cir-
cular wall of said chamber,

The axially elongated flame ports 13, 13, with-
in the respective flame tiles 12, 12, communicate
with cireular flame inlets 14, 14 formed in ex-
ternal bosses 15, 15 in the flame tiles 2, 12, re-
spectively. Each flame tile boss 15 is abutted by
& cylindrical flame tube 186, composed of refrac-
tory material and which extends through the in-
sulating shell 5—8 and outer metallic shell I, as
shown in Fig. 3.

The flame tubes 18 are respectively provided,
at one.end of each, with an inwardly tapering
flame discharge port 11, in direct axidl communi..
cation with the flame inlet 14 of the flame tile
12. At the opposite end of each flame tube 16
is a circular opening which terminates in an
annular shoulder 19 formed by an annular flange
20, in which is a restricted flame passage 21 in

50 axial alignment with the flame port {1, A metal

‘fuel tube 22 fits snugly in the circular opening 18
\‘zrsith its inner end in contact with the shoulder

The flame ignites and burns at, and outwardly
from, the base of the tapered port 11 and the
overhanging flange 20 protects the inner end of
the fuel tube 22 from the heat of the flame, thus
considerably prolonging the life of the fuel tube.
The outer end of the fuel tube 22 is fixed in a
manifold 23, in spaced relation, axially of the
furnace, to another of the fuel tubes located at
the same side of the furnace,

The manifolds 23, 23 at the opposite sides
respectively of the furnace, are connected by a
fuel pipe 24, which, in turn is connecteq by a
pipe 25 to a mixing ftting 26.

The products of combustion are permitted to
exhaust from the interior of the combustion
chamber 10 through a pair of refractory sleeves
31, 31 located and spaced apart in the top of
the furnace. The sleeves 31 bass through the
outer shell | and the insulating shell 5—6, and
rest on the tops of the uppermost segmental wall
tiles I {a, each of which is provided with an open-
ing 11b affording- communication between the
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interior of the combustion chamber 10 and the
atmosphere outside the furnace, through the re-
fractory sleeve 31. C

The insulating material of the insulating shell

5 is formed. in a lip or flange 32 around the ex- -

terior of the sleeve 31, between said sleeve and

the opening in the outer shell | through which

" said sleeve projects, for the purpose of reducing

or eliminating transmission of heat from the ex~ -

haust sleeve 31 to the metal shell I. As shown
in Fig. 2, there are two exhaust sleeves 31 disposed
in staggered relation to the flame ports 13, 13

10

so that neither of the exhaust sleeves isin dhfe_ct )

line with any of the flame ports. —_

In addition to the segmental wall tiles i, tta
and 12, the combustion chamber includes a front
wall 33 and a back wall 34 composed of refrac-
tory material, such as silicon carbide, sillimanite,
etc. The front and rear walls 33 and 34 are
provided with axially aligned rectangular open-
ings 35 and 3§, respectively, for the reception of
the muffie 40, which, as shown in Fig. 2, extends

15

20

the full length of chamber 10, with its open front

end 41 substantially flush with the outer face of
the front wall 33, and the outer surface of its
closed rear end 42 substantially flush with the
outer surface of the rear wall 34 of the combus-
tion chamber 10.

The said rear end of the muffie
a plate 43 composed of refractory material and
“inserted in the body 6 of insulating material,

with the marginal edges of the refractory plate

43 in overlapring relation to the édges of the

muffle opening 36 in the rear wall 34 of the com-

bustion chamber. : : -

As shown in Figs. 2, 3 and 4, all of the corners

_ of the rectangular muffle 40 are internally filleted
and externally rounded where the adjacent walls
of the mufile join, in order to reduce breakage of
the muffle as a result of expansion and contrac-

t:on thereof, as shown at 44 in Fig. 3.

The mufflz 40 is supported solely by those por-
tions of the floor 45 thereof which are adjacent
the opposite ends 41 and 42 thereof and which
rest on the front and rear walls 33 and 34, re-
spectively, of the combustion chamber 18, where-
by all obstruction to free rotary swirling motion
of the sheet of flame projected into the combus-
tion chamber by the flame ports 13, 13 is elimi-
nated. .

40 abuts against

30

3

the combustion chamber. For the purpose of
preventing the passage of combustion gases from -
the interior of the combustion chamber (0 to the
interior of the muffie 48, the area of the exterior
cross-sectional contour of the muffle is slightly
less, but of the same shape as the muffle-support-
ing opening 35 formed in the front wall of the

- combusticn chamber 10, with sufficient clearance

provided to enable the mufile to be readily insert-
ed in or removed from the combustion chamber.
When it is desired to isolate the interior of the
muffie from the interior of the combustion cham-
ber, to insure sealing ‘of the muffle, the small
clearance between the exterior of the muffie and
the interior of the opening 35 is closed by fire
clay or .other refractory material 39, Fig. 2.

As shown in Figs. 2 and 3, the mixed component
gases which constitute the atmosphere within the
muﬂ!e» 48 are admitted to the muffle through the
rear wall thereof, into the space 47 between the
hearth tile 46 and the floor 45 of the muffle, in-
terirediate the rear feet 49, 43 of the hearth
tile 46, through an atmosphere tube $0 which
projects through an opening formed in the outer
rear wall-4 of the furnace, through the insulation
shell 5—86, through the closure plate 43 forming
part of the rear wall 34 of the combustion cham-
ber, and through the rear wall 42 of the muffle. -

Preferably the atmosphere tube 50 is composed

_of porcelain or its equivalent and is adapted to

be readily removable from and replaced, in the

_furnace. For this purpose a block 51 of suitable

metal is welded or otherwise secured to the rear

“wall 4 of the furnace. The block 5§f is provided

40

As shown in Fig. 2, the interior of the muffle 48

is provided with a work-supporting or hearth
tile 46. As shown in Figs. 2 and 3, the hearth
tile 46 lies parallel to and is spaced above the
floor 45 of the muffle 40, with & space 47 therebe-
 tween. Adjacent the front and rear ends 41 and
42 of the muffle 48, the hearth tile is provided
with laterally spaced feet 48, 48 and 49, 49, re-

spectively, which rest on the floor 45 of the muf- -

fle immediately in line with or immediately adja~
cent those portions of sa‘d floor 45 which bear on
the front and rear walls 33 and 34 of the com-
brstion chamber 10, whereby the weight of work
specimens W resting on and supported by the
hearth tile 46 is carried substantially directly by
the end walls of the combustion chamber, thus
eliminating strains on the floor 45-of the muffle
which would normally result from supporting the
weight of the load within the mufié. In this
manner, the life of the muffie is considerably
prolonged. : E .
"In the treatment of steel, it is particularly de-
sirable to maintain either a neutral, a reducing,

60

with a counterbored opening 52, for réception of
the body of the tube §0. The -counterbore 52
provides an annular shoulder against which an
anntilar flange 53 on the outer end. of said tube
rests. The counterbore 52 communicates with
an enlarged cavity 58 formed in the block 5. A
ring of sealing compound §6 is provided in the
open end of the counterbore §2 between the outer

_end of the tube 50 and the enlarged cavity 54.

The block 51 is drilled and tapped for the re-
ception of a removable plug 56 in axial alignment
with the counterbore 52, to provide access to the
interior of the cavity 54 and providing for re-
moval of the tube 58, which may -be driven out

‘through the block 51 by inserting a rod through

the front of the muffle and furnace. :

The cavity 54 acts as a chamber for -thor-
oughly and completely’ mixing. the component
gases constituting the atmosphere entering the
muffie 40 through the tube 80. The primarily
mixed component atmospheric gases enter the
chamber 54 through a pipe 57 which is connected
to a primary mixer fitting 88.

The mixer fittings 58 and 26 for the mufile 40
and combustion chamber 18, respectively, are
supplied with gaseous fuel from & supply pipe §9, '
through an automatic fuel pressure regulator 60,
when the furnace is gas fired.

In some instances the furnace may be fired
with fuel oil, in which case the fitting 26 would

" be connected to a suitable source of fuel oil

- through a suitable pressure pump or gravity feed,
 while the fitting 58 would be connected to a

<

suitable source of air under pressure through a
suitable automatic pressure regulator.

In the present instance, the automatic pres-
sure regulator 60 supplies gaseous fuel, i. e. either

 natural or manufactured gas, to & pipe €t at a

or an oxidizing' atmosphere within the muffle,

without contamination from or by gases from

constant uniform and predetermined pressure. ‘
The pipe 6f is connected to the combustion
chamber fuel mixer 28 by a pipe 62, under con-
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trol of a hand valve 63, and to the muffle mixer
58 through an auxiliary pressure regulator 64
by a pipe §5.

The auxiliary automatic pressure regulator 64
maintains & constant uniform supply of fuel to
the muffle mixer §8 regardless of the manipula-
tions of the valve 63, by which the flow of fuel
to the combustion chamber mixer 26 is governed
to increase or decrease the operating tempera-
ture of the furnace, and the regulator 60 main-
tains a constant uniform flow of fuel to the fur-
nace as & whole, .

Air is supplied to the mixers 26 and 58 from a
suitable source under pressure through a pipe 66.

The pipe 68 is connected directly to the com-.

bustion chamber mixer 26, through a control
valve 67, and to the muffle mixer 58, through an
automatic pressure regulator 68 and pipe 68.

The gas and air pipes 65 and 69 for the muffie

mixer 58 are provided with hand valves 10 and 11,
respectively, by which the flow of the air and of
the gas to the mixer 58 may be separately and
accurately adjusted to admit predetermined pro-
portions of gas and air to the mixer 58 for pro-
viding a predetermined neutral, reducing, or ox-
idizing atmosphere in the muffle 40, and for that
purpose each valve body is provided with a dial
12 and the valve stem is provided with a pointer
13 operating over the dial to indicate the extent
of flow, or of valve opening. A

With the air and gas under definitely known
pressures, respectively, .and with 'the flows
- through the valves 10 and 11, respectively, being
definitely known for each degree of rotation of
the valve stems, by setting the arrows 13, 13 to
definitely calibrated markings on the dials 12, 72,
respectively, the relative volumes of gas and air
passing into the mixer 58, and consequently the
atmosphere passing from the mixer 58 into the
muffle 40, are definitely known and controlled,

whereby any desired reducing atmosphere or,

oxidizing atmosphere may be created and main-
tained in the muffle 40, or a neutral atmosphere
may be produced and held in.the muffle, in lieu
of either of the others, by merely setting the
pointers to spots on the dials which are known
to indicate the proper mixture of gas and air for
the atmosphere which is desired.

As a matter of check against variation in the
gas or air entering the muffle, from the amounts
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required according to the dial setting of the .

valves 10 and 11, as by failure of one or the other
of the pressure regulators 64 and 68, or for other
reasons beyond the control of .the operator, a
manometer 100 of any ordinary commercial type
is connected by pipes 101 and 102 to the gas and
air lines 65 and 69, respectively. This manometer
is provided with juxtapositioned sight tubes 103
and 104 adjacent a scale 105 and includes a
colored liquid which rises and falls in each tube
in accordance with the pressure and/or volume
of the gas or air entering the muffle, by which the

relationship of the two entering the mixer 58-

is at all times clearly visible to the operator of
the furnace. .

The atmospheric mixture formed in the mixer
58 passes therefrom into the pipe 57 and from
the pipe 57 into the chamber 54 where a second
or complete mixing of the air and gas is effected,
by reason of the pipe 57 entering the chamber
from one side thereof, at 90° to the axis of the
tube 50 which conducts the mixture from the
chamber 54 into the rear end of the muffle 40.
below the hearth tile 46.

From the inner end of the tube 50 the atmos-

»
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phere flows along under the hearth tile 46 and
around the marginal edges thereof, through
slots 15, 15 formed between said marginal edges
of the hearth tile and the vertical walls of the
muffle, into the interior of the muffle above the
hearth tile and around the work specimens W
supported thereby.

As shown in Fig. 2, the front end #1 of the
muffie 40 terminates at the outer wall of the front
plate 33 of the combustion chamber 10, in in-
wardly spaced relation to the outer surface of
the front plate 3 of the outer casting I, there-
by providing a space 16 between the front end
of the muffle and the front of the furnace, which
has a shape and area corresponding to the ecross-
sectional shape of the muffle, which normally is
closed only by the door 171 of the furnace. The
atmospheric gases normally flow from the open
end 41 of the muffle into this space 76.

In furnaces of the prior art, the doors fit the
furnace openings rather loosely and the atmos-
pheric gases escape from the furnace between the
rear face of the door and the front face of the
furnace, around the marginal edges of the door.
If a reducing atmosphere is being used, the
escaping gas, upon coming into contact with the
air outside the furnace, bursts into flame around
the edges of the door. o

In the present case, when the interior of the
muffle is completely isolated from the interior of
the combustion chamber, the atmospheric gases
are conducted from the space 18, between the
door 171 and the front end #1 of the muffle, to a
point outside the furnace and remote to said
door through and by a vent pipe 18, which, as
shown in Fig. 2, passes upwardly from said space
through the insulating shell 5—6 and outer shell
I to a point above the top of the furnace and
rearwardly. located with respect to the front of
the furnace. In the present instance, the outer
end 19 of the vent 18 terminates over one of the
exhausts 31 for the gases coming from the com-
bustion chamber 10, which are usually flaming
or of such heat as to cause the atmospheric

-gases escaping from the end 19 of the vent to

ignite and burn. This structure and arrange-
ment of parts eliminates the undesirable escape,
burning, etc., of the atmospheric gases around
the door of the furnace.

In some instances the sealing material 39,
between the inner surface of the muffie opening
35 in the front wall 33 of the combustion cham- =
ber 10 and the exterior surface of the front end
41 of the muffle 40 is eliminated, leaving a space
38, Fig. 7, therebetween, through which the
swirling products of combustion in the chamber
18 sets up a suction action and draws the atmos- -
pheric gases into the combustion chamber from
the frent end of the muffie 40. In such cases, the
vent pipe 718 may be plugged with fire clay, or
eliminated. . :

In order to eliminate further the escape of
the atmospheric gases around the door of the
furnace, the opening 76 is framed in premolded
units 80 of silicon carbide, silimanite or the
like, and which project to some extent beyond
the front face of the front plate 3 of the furnace.
The outer faces of the framing units 80, 80 are
set in one common plane represented by the sur-
face 81, against which the rear planar face 82
of the door 17 bears and substantially seals the

-opening 1% against the escape of gas from the

muffie. The sealing or frame tiles 80, 80 may
be readily replaqed when necessary without dis-
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mantling the furnace, whereby a practical seal

may =also be maintained around the furnace

opening. . : :
The top or roof 838 of the muffle 40 is disposed

a sufficient distance above the top surface of the

hearth 46 to accommodate relatively large arti-
cles and to provide & sufficient volumetric - ca-
_pacity in the muffle to contain a sufficient quan-

tity of atmosphere for properly treating any and

all work placed on the hearth tile 46 which can
be inserted through the furnace entrance open-
ing 16. .

However, it frequently happens that the fur-
nace is used for heat-treating tools or specimens
of small size. The operator of the furnace will
frequently. raise the door to a greater elevation
than is necessary for inserting such small work
into the muffle for treatment or in removing the
treated specimens from the muffe. This results

-in excessive losses of heat. and atmosphere from
the mufie. .

In the present case, to avold such losses, and
to avold heat losses by radiation through the
door, an interchangeable bafile wall 83, of high
refractory material, is removably placed in the
normally open space 16 between the front edge
41 of the mufile and the rear face 82 of the door,
and an opening 86 of an area commensurate
with the size of the individual pleces of work be-
ing treated is formed in the bafiie wall 85 for
passage of the work pleces therethrough. This
reduces the losses of atmosphere when the door
is open and reduces the heat losses when the
door is closed. ) :

In order to keep the heat of the muffie from im- 3

pinging against the inside surface of the door 17,
while the work W is undergoing treatment, and
in order to maintain uniform beat throughout
the full length of the mufile clear up to the open
end &1 thereof,” an sauxiliary closure plate (8%
(Figs. 2 and 6) is provided to close the work open-
ing 86 in the bafle wall 86. A substantial lug
1§5a is formed on-the closure plate (85 to be
gripped by work tongs in setting the closure plate

in place and when removing it from the opening - 43

86.

A passage 87 is formed in the rear and top sur-
faces of the bafile wall 85 to afford communica-
tion between the front of the mufile and the inlet

end of the vent 18, whenthe mufle 40 is com- !

pletely isolated from the interior of the com-
pustion chamber, as noted above.

A slot 88 is also formed between the front edge
89 of the hearth tile 46 and the rear face of the

pafle wall 85, which permits the atmospheric 5/

gases to flow from the space 41 beneath the

hearth tile 46 upwardly across the work opening-

86 in the bafile wall 8% in the form of & curtain
to shield the mufie against entrance of exterior
atmosphere when the door 11 is raised.

The bafle wall 85 is provided with a peep hole
89 in axial alignment with the atmosphere inlet

tube 59, whereby the condition of the tube or :
fiame, if a neutral or reducing atmosphere is be-
ing used, may be readily observed, or through g;

which a cleaning rod may be inserted into the
tube from the front of the furnace while the fur-
nace is in operation. )

Preferably, as shown in Fig. 5, the bafile wall
is made in two pieces, i. €. 8 bottom or base piece
or ‘'section 85a which rests on the bottom wall of
the furnace opening 16, extends from side wall
‘to side wall across said opening, and terminates,
vertically, in a horizontal plane substantially co-
incident with the top surface of the hearth tile

48; and a second or upper section 855 which rests

on the upper edge of the base section 85¢ and
substantially fills the remaining area of the fur-
nace opening 16, with the exception of the work

- opening 86 formed in the upper section 85b and -

which may vary in area in different sections 85b,
respectively, in accordance with the sizes of ‘the

- work pieces to be passed through the work open-

86. .

In practice, the base section 85a may, if desired,
be permeanently installed, as by setting it in a
fire-proof cement In the furnace opening 16; and
if large numbers of any one size of work piece are
fo be treated successively in the furnace, the up-

-per section 86b may also be secured in place by

fire-proof cement. However, in any case, the baf-

fle wall may be readily removed in whole or in

" part without serious interruption in the operation

of the furnace.

As shown in Fig. 2, a casing 80, in the form
of & tube closed at one end and open at its op-
posite end, is inserted through an opening 81
formed in the rear wall of the furnace, includ-
ing the back plate 4, insulating shell 5—8§, and
rear wall plate 43 of the combustion chamber §0,
and an opening 92 formed In the rear wall 42 of
the mufile 40, for the accommodation of a ther-
mo-couple for indicating the interior temperature
of the muffle. -

The casing 90 is fixed in & boss 94, welded or
otherwise secured to the rear plate 4, with a bore
93 axially aligned with the tube opening 81. A
counterbore 95 is formed in the boss 84 at the
outer side thereof and Is flled with a ring of suit-
able sealing compound 96. A set screw 97, tapped
into the boss 94, bears against the tube 90 and

_ holds the same rigidly in place.

1f for any reason it should become necessary
to replace the muffie 40, 1t is only necessary to
remove the casing 86 and atmosphere tube 50,
through the rear of the furnace; and the bafie
85, if such has been used, through the front open-
ing 18 of the furnace. If the front end &{ of the
muffle has been sealed in the opening 35 in the
front wall 38 of the combustion chamber (0, the
seal 39 between the merginal edges of the open
end &1 of the muffle and the adjacent surfaces
of the opening 85 in the front wall 38 of the com-
pustion chamber {0 is then broken, whereupon
the old mufie. may be moved out of the furnace
through the front opening 16.

.In order fo place a new muffle in the furnace,
a long rod of metal, or other suitable material,
of a diameter substantially equal to the outside
diameter of the thermo-couple casing 80 may be
inserted, from the rear of the furnace, through
the opening 93 therein and through the aligned
opening 9¢ in the rear wall of the furnace. The

" length of the rod should be sufficient to extend

completely through the combustion chamber (0
and out through the front furnace opening 16,
with the end of the rod extending outwardly be-
yond the front wall of the furnace. This exposed

end of the rod is then inserted through the open-

ing 92 in the rear wall of the new mufie, where-

“upon the new muffle is inserted through the front

opening 16 of the furnace into the combustion
chamber. The rod will function as a means to
guide the rear end of the muffle into the opening
36 in the rear wall 34 of the combustion cham-
ber 10. .
A similar rod can, if desired, be passed through
the opening 91 in the rear wall of the furnace
through which the atmosphere tube 50 normally
passes. ' .
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in following the above procedure, the openings

82 and 98 in the rear wall 42 of the mufe will
be assured of axial alignment with the openings
8§ and 97 in the rear wall of the furnace through
which the thermo-couple casing tube 80 and the
atmosphere tube 50, respectively, project. This
" tube may then be reinserted and secured in place
" and the seal provided between the marginal edges
of the open front end 41 of the muffle and the
respectively adjacent walls of the front opening
16 of the furnace and/or the opening 3§ in the
front wall 33 of the combustion chamber (0.

N
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chamber consisting of a fabrication of premolded
side and end wall units composed of ‘high refrac-
tory material, a body of heat-insulating materia] .
molded en masse about the combustion chamber
with an opening formed in the heat-insulating
material adjacent one end wall of the combustion
chamber in alighment with a corresponding
opening formed in said one wall, said furnace

. Including at least one premolded flame tube, and

10

The foregoing description and the drawings re-

ferred to therein includes a number of details of
construction which contribute largely to the suc-
cessful, efficient, economical, and convenient op-
. eration and maintenance of the furnace of the
present invention as a whole,

We claim: ;

1. A muffie furnace comprising a. combustion
chamber consisting of a fabrication of premolded
side and end wall units composed of high refrac-
tory material, a body of heat-insulating material
molded en masse about the combustion chamber,
said end walls being respectively provided . with
axially aligned openings formed therein, and said
body of insulating material having a similarly
aligned opening extending from the exterior of
the furnace to one of said end walls, and a mufie
extending from one end wall to the other end
wall of said combustion chamber and having its
opposite ends respectively seated in said end wall
openings, said end walls functioning as the sole
means of support for the mufie with the muffle
spaced from said side walls completely around
the muffle along the length thereof intermediate
said end walls.

2. A muffle furnace comprising a combustion
-chamber consisting of a fabrication of premolded
side and end wall units composed of high refrac-
tory material, & body of heat-insulating material
about the combustion chamber, said end walls
being respectively provided with axially aligned
openings formed therein, and said body of in-
sulating material having a similarly aligned
opening extending from the exterior of the fur-
nace to one of said end walls, and a muffle ex-
tending from one end wall to the other end wall of
said combustion chamber and having its opposite
ends respectively seated in said end wall open-
ings, said end walls functioning as the sole means
of support for the muffle with the muffle spaced
from said side walls completely around the muffle
along the length thereof intermediate said end
walls, and a plate of refractory material located

- in said insulating material adjacent the second
of the end walls of the combustion chamber, with
the marginal edges of the plate in overlapping
relation to the marginal edges of the opening in
said second end wall and func‘ioning as a closure
therefor.

3. A muffle furnace according to claim 2, and

- including an end wall of the muffle disposed ad-
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at least one exhaust conduit, each composed of
refractory material, extending through said body
of insulating material from the exterior of the
furnace to the side wall of the combustion cham-
ber, with a flame passage In said flame tube com-
municating with a flame-distributing port formed-
in one of the refractory units of said side wall,
and an exhaust passage in said conduit com-
municating with an exhaust port in another of
sald side wall units. _ :

6. A muffle furnace comprising an outer shell,
including side and end walls, a combustion cham-
ber within said shell and composed of a fabrica-
tion of premolded side and end wall units of high
refractory material, an intermediate body of
heat-insulating material molded en masse around
the sides and ends of the combustion chamber
within said outer shell, one end wall of the outer
shell, the adjacent ehd wall of the combustion

- chamber, and the insulating material interme-
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diate these two end walls being provided with
aligned openings forming an entrance into the
interior of the combustion chamber from the ex-
terior of the furnace, and a frame around said
enirance opening composed of premolded high
refractory material embedded in the insulating
material and projecting outwardly therefrom
through the entrance opening in the outer shell.

7. A mufifle furnace according to claim 6, where-
in the frame units are shouldered to ‘overlap the
marginal edges of the entrance opening in the
outer shell. . . .

8. A muffle furnace comprising an outer shell,
including side and end walls, a combustion cham--
ber within said shell and composed of a fabrica-
tion ofrpremolded side and end wall units of high
refractory material, an intermediate body of
heat-insulating material around the sides and
ends of the combustion chamber within said outer
shell, one end wall of the outer shell, the adja-
cent end wall of the combustion chamber and
the fnsulating material intermediate these two

. end walls being provided with aligned openings
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Jacent the plate, and an atmosphere tube remov- -

ably projecting through said muffie end wall, said
plate, and the insulating material from the ex-
terior of the furnace to the interior of the muffie.
. 4. A muffle furnace according to claim 2, and

including a thermo-couple casing removably pro-
‘jecting from the exterior of the furnace through
axially-aligned openings in the insulating ma-
terial, the plate and an end wall of the muffle
adjacent the plate, with said aligned openings
being adjacent the top of the mufile.

5. A mufile furnace comprising a combustion

forming an entrance into the interior of the com- .
bustion chamber from the exterior of the furnace,
a muffle within sald combustion chamber ar-
ranged with an open end thereof disposed in
sald en‘rance opening intermediate the end wall
of the outer shell and the adjacent end wall of the
combustion chamber, and a readily removable
bafile of hieh refractory material located in and
substantially closing sald entrance opening in-
termediate said open end of the bafle and the
plane of the end wall of the outer shell.

9. A muffle furnace according to claim 8, where-
in the removable baffle is provided with a through
opening of relatively smaller area than the en-
trance opening of the furnace for passage of work
specimens into the muffle. .

10. A miffle furnace according to claim 8,
wherein the removable baffle is provided with a
through opening of relatively smaller area than
the entrance.opening of the furnace for passage
of work specimens into the muffle, and wherein a
readily removable closure plate is provided for
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temporarily closing said work passage opening in

the baffle while the furnace is in operation.- K
11. A muffle furnace comprising & horizontal

cylindrical combustion chamber including ver-

tical end walls, & muffle coaxially arranged in sald
“chamber with its opposite ends respectively
seated in corresponding ‘openings in said end -
walls which constitutes the sole means of support
for the mufile, a plurality of flame ports in.the
cylindrical wall of said combustion chamber in
circumferentially and- longitudinally staggered
relation to each other with said ports contracted
circumferentially and elongated longitudinally of .

said chamber and .directed in substantially.
. tangential relation to said cylindrical wall to pro-

duce a substantially continuous sheet

of flame

from one end wall to the second end wall of said
chamber in rotating contact with said cylindrical
wall around and out of direct contact with said

muffle, and & plurality of exhaust ports

in longi-

tudinally spaced relation in the top of said com-
bustion chamber, in staggered relation to said
flame ports, to convey products of combustion
beyond the exterior of the furnace directly from

said chamber.

12. A mufile furnace comprising a horizontal
cylindrical combustion chamber including ver-
tical walls at the opposite ends respectively there-
of, a mufile of rectangular cross-section located in
said chamber with the opposite ends of the muffle

resting in openings formed in said end
speclively of said combustion chamber,

walls re-

said end

walls affording the sole means of support for the
muffle, and a work plate within the muffle and

prov{ded with relatively spaced legs resting - on ¢

10
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the bottom of the mufile at the places where the

ends of the mufile bottom rest on the end walls

of the combustion chamber, said legs constituting
the sole means of support for the work plate In

the mufile.

13. A mufile furnace according to claim 12,

wherein the area of the work plate is less than.

the area of the bottom of the muffle and provides

" clearance between the marginal edges of

the work

plate and the respectively adjacent walls of the
muffle, and means for injecting gaseous fluid into
one end of the mufile intermediate and paraliel
to the bottom of the mufie and the under side of
the work plate to flow longitudinally of the mauflle

- and upwardly around the marginal edges of the
_work plate around the work on said work plate.

14. A mufile furnace comprising an outer shell,
including side and end walls, a combustion cham-
ber within said shell and composed of a fabrica-
tion of premolded side and end wall units of high

refractory material, an intermediate

body of

40

heat-insulating material around the sides and .
ends of the combustion chamber within said outer

shell, one end wall of the outer shell, the

adjacent

end wall of the combustion chamber and the in-

sulating material intermediate these

two end

. walls being provided with aligned openings form-

ing an entrance into the interior of the

combus-

tion chamber from the exterior of the furnace, &

muffle within said combustion chamber
with an open end thereof disposed in

arranged
said en-
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trance opening intermediate the end wall of the

outer shell and the adjacent end wall of
bustion chamber, means for closing said

the com-.

entrance

opening outwardly bevond the open end of the
muffle, means for maintaining a predetermined
atmosphere within said muffle, independent
means for supplying a mixture of flaming com-
bustible fiuids to the interior of the combustion

chamber around said muffle, means for

exhaust-

70’

ing resultant hot gases from the interior of the
combustion chamber, means affording escape of
excess atinosphere from|the interior of the muffle
through said open end thereof in said entrance
opening of the furnace, and means for conduct-
ing the atmosphere escaping from the muffle into
contact with the flaming gases of the combustion

chamber, :

15. A mufile furnace according to claim 8,
wherein the means conducting the atmosphere
escaping from the muffie into contact with the
flaming gases from the combustion chamber at
a point exterfor of the furnace comprises a pipe
having one end communicating: with the en-
trance opening of the furnace adjacent the open
end of the muffle and its opposite end disposed
adjacent the exhaust from the combustion
chamber. ' o

16. A muffle furnace comprising an outer shell
including end and side walls,” an inner combus-
tion chamber including ‘end and side walls re-
spectiyely spaced from those of the outer shell,
a body of heat-insulating material intermediate
the walls of the shell and the walls of the com-

~ bustion chamber, a muffle within the combustion

chamber, means for injecting gaseous fluid into
the interior of the muffie from the exterior of the
furnace comprising & fixture secured to one end
wall of the shell of the furnace and having an
internal gas chamber, & tube affording commu-
nication between the interior of said gas cham-
ber and the interior of the muffle, said tube being
removably mounted in gligned openings formed
in the adjacent end walls-of the shell combustion -
chamber intermediate insulating material and
the muffle and & corresponding aligned opening
in one side of said fixture, and a readily remov-

‘able closure element for the side of ‘said fixture

opposite to that through which said tube projects.
17. A muffie furnace comprising an outer shell
including end and side walls, a combustion cham-
ber within said shell and including end and side
walls respectively spaced from those of said shell
a body of insulating material intermediate said
spaced walls, & horizontal opening of predeter-
mined contour formed in the end wall of the
shell, the end wall of the combustion chamber,
and the intermediate body of. insulating ma-
terial at one end of the furnace and in the second
end wall of the combustion chamber at the sec-
ond end of the furnace, a muffle of corresponding
cross-sectional contour insertable through. said
rassage into said combustion chamber with the
opposite ends of the muffie resting respectively
on the opposite end walls of the combustion
chamber, the end of the muffie adjacent said
second end of the furnace being closed by an
end wall integrally formed with the. side walls
of the muffle, the opposite end of the muffle be-
ing open and in communication with the muffie~
receiving opening in the said one end of the
furnace, said closed end wall of the muffle and-
the adjacent end walls of the shell, the .com-
bustion chamber, and the intermediate insulat-
ing material having gligned openings near the
top of the muffle for the purpose of facilitating
the seating of the closed end of the muffle in the
muffle opening formed in the end wall of the
combustion chamber at said second end of the

‘furnace, and a thermo-couple casing normally

projecting into the interior. of the muffle from
the exterior of the furnace through said aligned

- openings in said second end of the furnace.

18. A muffie furnace comprising an outer shell .
including end and side walls, a combustion cham- -
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ber within said shell and including end and side
walls respectively spaced from those of said shell,
a body of insulating material intermediate said
spaced walls, a horizontal opening of predeter-
mined contour formed in the énd wall of the
shell, the end wall of the combustion chamber,
and the intermediate body of insulating material
at one end of the furnace and in the second end
wall of the combustion chamber at the second
end of the furnace, a muffle of corresponding
cross-sectional contour insertable through said
passage into said combustion chamber with the
‘opposite ends of the muffle resting respectively
on the opposite end walls of the combustion

chamber, the end of the muffie adjacent said ;

second end of the furnace being closed by an end
wall integrally formed with the side walls of the

muffle, the opposite end of the muffie being open-

and in communication with the muffle-receiving
opening in the said one end of the furnace, a
door normally closing the muffle-receiving open-
ing at the one end of the furnace, and a baffie
wall removably mounted in said muffle-receiving
opening between the open end of the muffle and
said door. : )

19. A muffle furnace comprising an outer shell
including end and side walls, a combustion cham-
ber within said shell and including end and side
walls ‘respectively spaced from those of said
shell, a body of insulating material intermediate
said spaced walls, & horizontal opening of prede-
termined contour formed in the end wall of the

shell, the end wall of the combustion chamber,.
- . and the intermediate body of insulating material
at one end of the furnace and in the second end 3

wall’ of the combustion chamber at the second
end of the furnace, a muffle of corresponding
cross-sectional ‘contour insertable through said
passage into said combustion chamber with the
opposite ends of the muffle resting respectively
on the opposite end walls of the combustion

chamber, the end of the muffle adjacent said

-t
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second end of the furnace being closed by an -

end wall integrally formed with the side walls
of the muffle, the opposite end of the muffle be-
ing open and in communication with the mufie-
receiving opening in the said one end of the
furnace, a door normally closing the muffle-
receiving opening at the one end of the furnace,
a baffle wall removably mounted in said muffle-
receiving opening between the.open end of the
"muffle and said door, means for injecting at-
mospheric gases into the interior of the muffle

remotely with respect to the open end of the .

muffie, and a vent for excess atmosphere passing
upward. through the insulating material at the
one end of the furnace from the top of the muffle-
receiving opening to the exterior of the furnace
between the wall of the shell and the wall of the
combustion chamber at said one end of the
furnace. " .

-20. A muffle furnace comprising an outer shell
including end and side walls, & combustion cham-
ber within said shell and including end and side
walls respectively spaced from those of 'said shell,
a body of insula‘ing material intermediate said
spaced walls, a horizontal opening of predeter-
mined contour formed in the end wall of the
shell, the end wall of the combustion chamber,
and the intermediate body of insulating material
at one end of the furnace and in the second end
wall of the combustion chamber at the second
end of the furnace, a muffle of corresponding
‘cross-sectional contour insertable through said
passage into said combustion chamber with the

50
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opposite ends of the muffle resting respectively on
the opposite end walls of the combus*ion cham-
ber, the end -of the muffle adjacent said second
end -of the furnace being closed by an end wall
integrally formed with the side walls of the muffle,

- the opposite end of the muffie being open and in -

communication with the muflle-receiving -open-

- ing in ‘the said one end of the furnace, a door -

normally closing the muffle-receiving opening at
the one end of the furnace; a bafle wall remova-
bly mounted in said muffle-receiving opening be-
tween the open end of the muffle and said door,
means for injecting atmospheric gases into the
in‘erior of the muffle remotely with respect to the
open end of the muffle, and ‘a vent for excess at-
mosphere passing upward through the insulating
material at the one end of the furnace from the
top.of the muflle-receiving opening to the exterior
of the furnace between the wall of the shell and
the wall of the combustion chamber at said one
end of the furnace above said bafle, said baffle
having a recess formed therein to afford com-
munication between said vent and the open end of
the muflle, said bafle also being provided with an
opening of lesser area than the cross-section of
the mufle to afford passage of work specimens to
and from the interior of the muffle. :
21. A heat-treating furnace having a cylin-
drical combustion chamber arranged with its axis
horizontally disposed, said furnace comprising a
front wall- of bredetermined thickness with an
opening extending therethrough from the inner
to the outer face thereof, a muffle of rectangular
cross-section disposed in said furnace chamber
with its longitudinal axis substantially coinciding -
with that of said chamber and having an open
end located in said opening near said outer face
and remote to said inner face of said front wall,
the outer cross-sectional contour of said end of
the mufie being similar to but of slightly lesser
area than said opening to provide 8 clearance
therebetween, a series of relatively staggered
flame and exhaust ports spaced axially of said
chamber and muffle with said flame ports elon-
gated in the .direction of said axes to provide
laterally abutting ribbons of flame forming a
whirling sheet-like current of gaseous fluid
around and substantially in contact with the in-
ner circular wall of said furnace chamber along
the full length of said muffle and creating a draft
current through said- clearance for drawing
gaseous fluid into the furnace from beyond the
open end of the muffie, and means for producing
& predetermined atmosphere in said mufe..
22. A heat-treating furnace comprising a front
wall of predetermined thickness with an opening
extending therethrough from the inner to the

-outer face thereof, a muffle of rectangular cross-

section horizontally disposed in said furnace with
an open end thereof located in said opening near
said outer face and remote to said inner face of
said front wall, the outer cross-sectional contour
of said end of the muffle being similar to but of
slightly lesser area than said opening to provide a
clearance therebetween, means to cause a current
of gaseous fluid to flow in said furnace around
said muffle externally thereof and create a draft

. current through said clearance for drawing

gaseous fluid into the furnace from beyond the
open end of the muffle, a hearth tile in said muflle
in vertically spaced relation to the bottom wall of
said muffle with the marginal edges of the hearth
tile spaced inwardly from the side and back walls
of the muffle, the opposite end and the walls in-
termediate said ends of said muffe being closed
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_ against entrance. of said external fluid into said
mufile, means for introducing a gaseous fluid into

- sald muffle below said hearth tile comprising &.
. pipe extending through the rear wall of the mufle .
below .and parallel to sald hearth tile with an

open end of the pipe facing and disposed- at a
point remote to said open end of the muffle for
said gaseous fluid from said pipe to flow under
and upwardly around the marginal edges of the

hearth tile and through said muffle to said open. 10°

" end thereof to fill said muffle with an atmosphere:
- of predetermined character and whereby escap- .
" ing ‘excess atmosphere. from the mufile will be

caught in said draft current and carried into said
furnace, and means for closing said opening be-
yond ‘and in spaced relation to said open end of

said muffle and the marginal edge of the hearth
_ tile adjacent thereto.

SYLVAN'N. LEVY,
. WILLIAM B. LEVY.




