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The invention described herein may be manufactured .
and used by or for the Government of the United States
of America for governmental purposes without the pay-
ment of any royalties thereon or therefor.

The present invention relates, generally, {o sinall,
temperature furnaces and, more particularly, to a f
response black-body furnace for radiant heat sensing
instrument calibration,

Radiant heat sensing instruments such as pyrometers
of both the monochromatic and two-color types are ex-
tensively used for both industrial and research purposes
Unfortunately, in use, calibration of thess instruments
may not be mamtamed so they must underge periodic
calibration fo eliminate needless sources of error. MNor-
mally, for such calibration checks, a standard imstru-
ment is maintained for comparison, Comparison cali- ©3
bration of a pyrometer or other radiant heat sensing
instrument then requires a radiation source upon which
the two instruments may be sighted and the indicated tem-
peratures compared. However, prior art calibration
methods have relied on non-blackbody sources or black-
body sources with some absorpiive media sy
quartz window or the like through Wh“‘& z%*e, tempera-
ture of the source is measured, Furnaces of both ihese
iypvs interpose errors in calibration for Which correction
is difficult, For instance, a clean quarfz window has no 38
effect on the temperature measured by a fwo-color in-
strument but depresses the indicated temperature of
monochromatic instrument. Additionally, these furnaces
are somewhat complex in structure, and therefore expen-
sive to fabricate and the time required for z multi-point
calibration is extensive because of the s iperature
FESpONSe, ;

Accordingly, it is an object of the present invention
to provide a black-body source calibration furnace.

1t is an additional object of the invention to Vi
black-body source furnace capable of operatio
ambient pressure.

It is yet another object of the invention (o
calibration furnace in which no windows or ot
ing media are required, 9

It is still another object of the invention fo i
furnace that is easily fabricated and has a2 rapud
perature response.

A more complete appreciation of the in
many attendant advaniages thereof
preciated as the same becomes betlier i
erence fo the following detailed desc
sidered in conpection with the accom
therein:
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ch are oblained by ¥
black-body source formed in a ixaiiav
rod. The graphite rod is mounted from =

housing coaxially with an insalati f
nates short of the front portion of ¢

pmif‘ md m maintain a Wmomdizing ai
wround  this black-body wurc Heat for
5 mﬂ is inductively provided by an BF ¢oil

also water cooled to prevent overheating

mounied filament lamp enables easy im:mx the
most uniformly radiating wall of the black-body source.
Surrounding the graphite rod and insulating sleeve is a
thin metallic tubular member which iz connected to
the water-cooled housing and lends over-all rigidity to
the structure,

Since this tubular member and the water-cosled hous-
ing serve as the only connection between the furnace an
supporting assembly, excessive heat build-np in ‘me 51
porting assembly is prevented.

Referring now to the drawings, there is shown in FIG
I a furnace assembly generally indicated by the numeral
18, constituting of a supporting structure 12 on which a
furnace 14 and a sighting lamp 16 are disposed. As il-
lustrated, the base 18 of the supporting structure 12 ex-
fends beneath the entire furnace 14 and also extends side-
ward therefrom a sufficient distance to accommodate the
sighting lamp 16, Mounted on {he base 18§ adjacent the
rearward portion 26 is a right angled channel member
2%, the horizontal leg 24 of the right angled channel being
attached to the base by bolis or the like and the vertical
leg 26 of the channel extending upwardly for attachment
to and support of the water-cooled housing 28. Screws

bolts 38 (only one being shown), advantageously,
are also provided in the base 18 for attachment and posi-
tioning of the sighting lamp #6.

Furnace 14 is fixed to the supporting struciure $n canti-
lever fashion by being mounted to the supporting siruc-
ture only through the aforementioned water-cooled hous-
ing 28 eand a forwardly extending supporting slesve 32,
made either integral with the housing or welded or brazed
thereto. Such a structural arrangement substantially
isolates the furnace from the supporting struciure and
permits thermal build-up in the supporting structure to be
easily controlied by the provision in housing 28 of radial-
) cooling passage 34 (FIG. 2), supplied with

Iy extending
cooling water by inlet and outlet connecting conduits 36
and 38, respectively.

The furnace 14 and supporting structure 12 are joined

by insertion of furnace insulating sleeve 48 and carbon
rod 42 in the supporting sleeve 32 and housing 28 of the
supporting strcture,
‘tf.}u

Thumb screw clamps 44, threaded
Q@fficm 46 of the carbon rod and drilled and tapped
s 4% of the housing provide an easily assernbled, posi-
conne ction therebetween and also a coaxial alignment
he insulating sleeve 40 and carbon rod 42, The clamps
additionally, hold the sleeve 40 in abuiling relation
wé; iﬁg fxent hce ﬁa@ nf hozmmg Z@, ’* Q@alimf i‘iﬂsz or
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bon rod 42 so mg as (msunbfm, heai conducti
tween the carbon z@{ﬁ am m;u?&tﬂw a'e i i
and ren




i}‘)[lb as fail
efined in the a

Mdmlly sxtmdmg penphmai grooves furnace
thermal i(mé: and the aeu,;«tfuuh
the axis of rod.
rod, a cylindrical {iepressmn or :admz ing dézzmow

ting structure and 2 furnace;
porting structure including a water-cooled hous-

having a flat rear face 64 is formed. This face 64 serves éﬁg and a sleeve affixed therets, said housing and

as the black-body source upon which the radiant heat sleeve connected to and supporting said furnace

sensing instruments are focused. 15 whereby excessive heat buildup in the supporiing
Since the front 66 of the furnace is open, gnard ring structure is prevented;

dssembly 68 comprising a ceramic tube 78 and a carbon said furnace including a heating source, a zirconin

ring 72 is provided to protect the carbon rod 42 from oxide insulating sleeve, a carbon rod, and a gua

oxidation. The tube 78 may be made of any high tem- assembly; said carbon rod comprising a front portion
perature ceramic such as zirconium oxide which will with- 20 having a radiating chamber including & radiating
stand the thermal stress and will not react with carbon back face and a rear portion having radial stots
and is assembled with the carbon ring 72 by machining whereby axisl heat losses are reduced; said carbon
the ring so that it is inserted within the tube wt} a slip rod and goard assembly disposed within said insulat-

fit. The gusrd rmg assembly is then placed within the ing sleeve and coaxially aligned therewith; said heat-

insulating sleeve in closely contignous relation with the 25 ing source disposed around said insulating sleeve and

front face 74 of the carbon rod to diminish heat loss and providing R¥ heating to said carbon rod;

minimize air circolation between the rod and insulating guard ring aswmbly dlspmcd forwrrdfy of said

sleeve 490, carbon rod and comprising a zirconium oxide outer
Heating of the graphite cylinder is sccomplished by ring and a carbon guard ring disposed therein where-

induction heating by RF coil 76 formed from a number of 3¢ by heating causes the carbon guard ring to oxidize

turns 78 of copper tubing 86. As in normal RF practice, providing a protective atmosphere for the carbon rod.

cooling water is circulated through the load coil, being Z. The hig
supplied thereto at inlet and outlet 82 and 84, res set forth in
ly. The coil 76 is additionally provided wi said support
blocks 86 which are clamped to the coil ¢ 353 sighting lamp hs

y ternperature calibration furnace assembly
im ¥ including a sighting lamp mounted on
acture contiguous to said furnace, said
: o filament, said filament dispo

brazed to individual turns 78 ,&ddmgmz rigidit the same plane as t’uc back xadzatmg face of said radiai-
supplied thereto by the use of a zirconia filling 90 b@iwur ing chamber whereby casy focussing for calibration is
the individual turns of the coil, the zirconia also obtained,

as insulation between the individual furns and

3. A supporting structure for a high femperature cali-

reflector. 44 bration furnace assembly of the type having an EF heated

In operation, power is supplied to the RF coil 76 by carbor rod with a radiating chamber in the front portion
o o 4 M o 3 P M

any conventional means {(not shown) to induce &mem thereof and radial slots in the rear portion fo reduce heat

in the carbon rod 42 and rapidly raise its fen fosses, said support structure comprising

& Water-co soled housing at the rear of the carbon rod,

coil, it partially oxidizes and provides
phere that blankets the open fro md &6 of the
and reduces to 3 minimum ox of the i
At the same time, because of the small ma
nace, an e m librivm condition (constant ¢
source} i qmg’dv reached for any giv
input and comparison calibration may e:
plished.

Although the major portion of gf?r

es a f xri'f mmarm scm;

1 housing, said housing and sleeve
supporting said furnace whereby
iild-up in the supporting siructure is

as set forth in claim 3 inclucing a sight-

3 ous to the furnace sighting
t disposed in the san ¢ as the
the radiating chamber whe
t is obtained.
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provides a surface of uniform temperature »

sivity of 0.99. In practice, ther e
tremely accurate comparison calibration
advantageous accurately (o focas
ing ins ;mm‘mu agﬁif‘zf? thi% ‘;z:ﬁ
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iple 16-20 inches) a
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