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[57] ABSTRACT 
A portable furnace for heat treating metals and the 
like has an encasement forming a housing for an insu 
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lating liner arranged within the encasement. This en 
casement is advantageously constructed with a ?exible 
outer portion in the form of a hollow frusturn of a 
cone having a cylindrical base portion and parallel 
base planes each provided with an opening arranged 
for girdling a member to be treated, and a cylindrical, 
hollow inner portion arranged in and fastened to the 
cylindrical base portion of the outer portion for rigidi 
fying the encasement. At least one heat lamp, such as 
a quartz lamp. is arranged extending through an asso 
ciated hole provided in the base plane adjacent the cy 
lindrical base portion. and is mounted outside the en 
casement so it may be replaced while the furnace is 
heat treating an article. Preferably, there is a plurality 
of such lamps and associated openings. Further. the 
encasement is split perpendicular to the base planes 
into two or more hinged sections clampable together 
after the encasement is arranged girdling an article to 
be treated. This article may be pipe and the like. The 
insulating liner has a pair of layers; one layer being 
constructed from a rigid ceramic ?ber insulation ma 
terial and arranged between the encasement and the 
other layer, which is constructed from a blanket of ce 
ramic ?ber insulation material. These layers are re 
placeably fastened to the encasement as by suitable 
screw fasteners. 

6 Claims, 4 Drawing Figures 
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PORTABLE METAL HEAT TREATING FURNACE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention is related generally to furnaces for 

heat treating metals and the like. It particularly is re 
lated to a portable heat treating furnace employing 
quartz lamps to furnish the treating heat. 

2. Description of the Prior Art 
It is generally necessary to thermally, or heat treat 

base metals and the like in order to maintain or restore 
properties affected by the heat of, for example, weld 
ing. Among properties controlled or improved by such 
heat treatment are: ( l ) distortion during welding is re 
duced; (2) stresses that could seriously affect the ser 
vice performance ofa weldment are reduced; (3) weld 
ability, which may be improved considerably by a pre— 
heat treatment; (4) improvement of dimensional stabil— 
ity; and (5) machinability. 
Numerous proposals have been advanced for provid 

ing apparatus to perform heat treatments on metals and 
the like subjected to heat from, for example, welding. 
Among them is a furnace disclosed in U.S. Pat. No. 
3,353,005, which uses quartz lamps to furnish the heat. 
However, the lamps in this known furnace are arranged 
adjacent the article to be treated. This arrangement re 
sults in uneven heating of the article due to insufficient 
convection being permissible between the lamps and 
the article. Further, the furnace must be shutdown and 
opened to replace a lamp; a time~consuming process. 
In addition, a coolant must be furnished to the appara 
tus during operation for cooling the base or socket por 
tion of the lamps. The provision ofa coolant is often in 
convenient in the field, and requires additional struc 
ture for forming cooling ducts. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
quartz lamp employing furnace which provides an even 
heat to an article to be heat treated. 

It is another object of the present invention to pro 
vide a quartz lamp furnace in which lamps may be re 
placed while the furnace is in operation. 

It is yet another object of the present invention to 
provide a quartz lamp furnace which may be operated 
without a coolant. 
These and other objects are achieved according to 

the present invention by providing a heat treating fur 
nace having an encasement forming a housing for an 
insulating liner arranged within the encasement. 
The encasement preferably has a full, ?exible outer 

portion in the form of a hollow frustum of a cone hav 
ing a cylindrical base portion and parallel base planes, 
and a cylindrical, rigidifying inner portion arranged in 
the cylindrical base portion of the outer portion. The 
base planes of the outer portion are each provided with 
an opening arranged for surrounding an article, or 
member to be treated. 
When the encasement is formed in a con?guratiaon 

as set out above, a hole is provided through the encase 
ment and insulating liner in the outer portion base 
plane adjacent the cylindrical base portion. A lamp 
mounted outside the encasement is arranged extending 
through the hole and into the encasement. This outside 
mounting, which may be achieved by mounting brack 
ets af?xed on the outer surface of the encasement, per 
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2 
mits replacement of the lamp while the furnace is oper 
ating, and also eliminates the need for cooling the sock 
ets of the lamps in most instances of furnace operation. 
Advantageously, a plurality of lamps, each arranged in 
an associated hole, are employed. 
A preferred embodiment of the insulating liner has a 

pair of layers; one of these layers is advantageously 
constructed from a rigid insulation material and is ar 
ranged between the other layer, which is constructed 
from a blanket insulation material, and the encase 
ment. The layers are advantageously, removably con 
nected to the encasement as by suitable fasteners. 
The encasement may be formed from a plurality of 

mating sections, selectively cooperable to girdle a 
member to be treated. These sections are advanta~ 
geously hinged together, and are clamped about the 
member to be treated as by a suitable latch. 
These together with other objects and advantages 

which will become subsequently apparent reside in the 
details of construction and operation as more fully 
hereinafter described and claimed, reference being had 
to the accompanying drawings forming a part hereof, 
wherein like numerals refer to like parts throughout‘ 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is an end elevational view showing a heat 
treating furnace according to the present invention ar 
ranged girdling a pipe. 
FIG. 2 is a fragmentary, side elevational view show 

ing the furnace and pipe of FIG. 1. 
FIG. 3 is a fragmentary, longitudinal, sectional view 

showing a detail, with the pipe removed, of the furnace 
of FIGS. 1 and 2. 

FIG. 4 is a fragmentary, exploded, perspective view 
showing an encasement and insulating liner for a fur 
nace according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now more particularly to FIGS. 1 to 3 of 
the drawings, a heat treating furnace 10 according to 
the present invention is shown which has an encase 
ment l2 forming a housing for an insulating liner l4 ar 
ranged within encasement 12. 
A plurality of lamps 16 are mounted outside of en» 

casement l2, and are arranged extending through an 
associated hole 17 (FIG. 3) provided in encasement 12. 
These lamps 16 may be, for example, conventional 
quartz lamps. Lamp mounting brackets 18 are af?xed 
on the outer surface of encasement 12, and each lamp 
I6 is removably mounted on an associated bracket 18 
as by a bent bar 20, a setscrew 22, and a wing nut fas 
tening arrangement 24. The latter removably attaches 
socket 26 of a lamp 16 to bar 20 of its associated 
bracket 18. A, for example, high-temperature with 
standing ceramic cement 28 may be applied to the base 
portion of lamp 16 for keeping these base portions 
cooler and from coming apart. The particular mounting 
for lamp 16 shown in FIGS. 1 to 3 of the drawings per 
mits replacement of one or more lamps 16 while en 
casement 12 is arranged girdling a, for example, pipe 
30 to be heat treated. The distance of lamp 115 from the 
outer surface of pipe 30 should be sufficient to ensure 
uniform, no hot spot heating of pipe 30 by a convective 
heat transfer between lamp l6 and the pipe or other ar 
ticle being heat treated. The particular con?guration of 
encasement 12 shown in the drawings has been found 
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particularly suited for achieving this uniform heating. 
The frusto-conical con?guration allows for a wide 
length of pipe 30 or other piece of metal to be heated 
while lamps 16 are protected in a smaller area from the 
heat of the metal being treated. Further, since the bases 
and sockets of lamps 16 are arranged outside of encase 
ment 12, a coolant such as air is normally not needed 
to cool the base portions and sockets. However, the 
structure may be ‘cooled if desirable from an outside 
source such as a length of tubing (not shown) without 
affecting the heated zone within encasement 12, be 
cause furnace i0 is so well insulated in a manner to be 
discussed below that the outside atmosphere cannot get 
inside encasement l2. Ceramic cement 28 helps ensure 
this heat seal. 
As mentioned above, encasement 12 is advanta 

geously in the form of a hollow frustum of a cone hav 
ing a cylindrical base portion 32 and parallel base 
planes. Each base plane is provided with an opening 34, 
36, respectively, arranged for girdling pipe 30. Holes 
17 for lamps 16 are arranged in the base plane adjacent 
the cylindrical base portion 32, while brackets 18 are 
arranged on this portion 32. 
Encasement I2 is preferably formed from a plurality 

of mating sections, two sections 38 and 40 being shown 
in the drawings, selectively cooperable to girdle pipe 30 
and pivotally connected together as by a conventional 
hinge 41. A latch arrangement 42 of any suitable, 
known type selectively clamps sections 38 and 40 in 
girdling arrangement about pipe 30. It is to be under 
stood that different combinations of sections can make 
furnaces according to the present invention that are 
large or small, ?at or curved, wide or narrow, or what 
ever size and/or shape required. 
Encasement 12 has a full, ?exible outer portion 44 

and a partial, rigidifying inner portion 46. Portion 46 
may be cylindrical and arranged in cylindrical base por 
tion 32 so as to function as a heat re?ector and shield 
as well as a rigidifying element. These portions 44, 46 
may be broken up to form sections forming encasement 
12 as discussed above. The portions 44, 46 in any sec 
tion are connected together as by rivets 48 (FIG. 3) 
passing through bores 50, 52. By constructing outer 
portion 44 from a ?exible material, such as a light 
gauge aluminum, enclosure 12 is permitted to conform 
to the size and con?guration of liner 14. The principal 
function of enclosure 12 is to protect liner l4 and make 
furnace 10 more durable. Further, encasement 12 can 
be constructed of a light weight material such as alumi 
num, because liner 14 keeps the outside of furnace 10 
below that material's melting point. 
FIG. 4 of the drawings best shows that insulating liner 

14 has, for example, a pair of layers 54 and 56. Layer 
54 is constructed from a rigid thermal insulation mate~ 
rial capable of withstanding temperatures of at least, 
for example, 2,000° F., and layer 56 is constructed 
from a blanket thermal insulation material also capable 
of withstanding, for example, 2,000° F. temperatures. 
Layer 54 is arranged adjacent to and between layer 56 
and encasement 12 for giving form to liner l4. Suitable 
devices such as screw fasteners 58 (FIGS 1 to 3) may 
be arranged in bores 60, 62, 64, and 66 for removably 
attaching layers 54, 56 to encasement 12 so that dam 
aged liners 14 may be replaced. Layers 54, 56 may be 
broken into parts associated with the sections forming 
encasement l2, and attached to a respective section to 
form a unit therewith. Liner 14 forms such an ef?cient 
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4 
enclosure that heat and light from lamps 16 is effec 
tively kept inside enclosure 12. 

Rigid layer 54 may be formed by wetting a, for exam 
ple, suitable ceramic ?ber material made in a conven 
tional manner from, for example, kaolin, kyanite, or 
fused silica, casting the wetted material, and drying the 
cast material. Such procedures are well known in the 
ceramic art. The drying rate is depended on such pa 
rameters as temperature, humidity, and rate of move 
ment of the drying medium, usually air, over the sur 
face of the casting. Layer 56 may be, for example, mi 
cro-quartz ?bers, or other suitable ceramic ?ber insu 
lating material formed in a known manner into a blan 
ket. 
Handles (not shown) may be mounted on encase 

ment l2, speci?cally on outer portion 44, for facilitat 
ing manipulation of furnace 10. Further, bracket hold 
ers (not shown) may also be mounted on enclosure 12 
for mounting a, for example, air tube if a coolant is re 
quired for cooling the base portions and sockets of 
lamps 16. 
As can be appreciated from the above description, a 

furnace 10 according to the present invention is eco 
nomical to manufacture, ?exible in use, and light in 
weight. For example, encasement 12 does not require 
expensive machine shop work, and liner 14 can be de 
signed with a sufficiently low thermal conductivity to 
hold heat inside the furnace and reduce the number of 
lamps 16 required to obtain a predetermined heat. The 
ability to employ light weight materials permits a fur 
nace 10 according to the present invention to be used 
for preheating, stress relieving, and post-weld treat 
ments at job sites out in the ?eld as well as in oil re?ner 
ies, nuclear plants, and the like. Installation of a fur 
nace 10 according to the present invention at a job site 
is simple, and can be accomplished in a relatively short 
period of time. 
The foregoing is considered as illustrative only of the 

principles of the invention. Further, since numerous 
modifications and changes will readily occur to those 
skilled in the art, it is not desired to limit the invention 
to the exact construction and operation shown and de 
scribed, and accordingly all suitable modi?cations and 
equivalents may be resorted to, falling within the scope 
of the invention. 
What is claimed as new is as follows: 
1. A heat treating furnace comprising, in combina 

tion: 
a. an encasement forming a housing; 
b. an insulating liner arranged within the encasement 
and housed thereby, the liner having a pair of lay 
ers; one layer being constructed from a rigid insula 
tion material, and the other layer being constructed 
from a blanket insulation material, the layer of 
rigid insulation material being arranged adjacent to 
and between the layer of blanket insulation mate 
rial and the encasement, each layer capable of 
withstanding temperatures of at least 2,000°F; and 

c. means for removably and replaceably attaching the 
layers of insulation material to the encasement. 

2. A structure as de?ned in claim 1, wherein the en 
casement includes a full outer portion and a partial 
inner portion. 

3. A structure as de?ned in claim 2, wherein the en 
casement outer portion is constructed from a ?exible 
sheet material permitting the enclosure to conform to 
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the insulating liner. and the inner portion is constructed 
from a rigidifying sheet material. 

4. A structure as de?ned in claim 1, wherein the en 
casement is formed from a plurality of mating sections, 
selectively cooperable to girdle a member to be 
treated. 

5. A structure as de?ned in claim 4, further including 
means for selectively connecting the sections together 
about a member to be treated. 
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6 
6. A structure as de?ned in claim 1, wherein the en 

casement is in the form of a hollow frustum of a cone 
having a cylindrical base portion and parallel base 
planes, each base plane provided with an opening ar 
ranged for girdling a member to be treated, with the 
inner portion partially forming the cylindrical base por 
Hon. 

18 * it * it 


