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This invention relates to radiation pyrometer 
devices and more particularly to a cooling hous 
ing therefor. The radiation sensitive element of 
such pyrometer devices is particularly susceptible 

~5 to and deleteriously aifected by heat radiation. 
Heretofore in the art it has been proposed to 
provide ‘means including a. cooling housing 
whereby the radiation sensitive element is pro 
tected from deleterious heating. Such cooling 

10 ' housings‘ as have heretofore been proposed how 
ever have been designed to maintain the entire 
pyrometer device at a fairly uniform tempera 
ture from one end to the other. 

This is frequently undesirable where water 
15 cooling is used since the radiation sensitive ele 

ment is operated at temperatures below which 
water‘ vapor and hydrocarbon vapors condense. 
Under these conditions a liquid condensate de 
posits upon mirror, window,v or lens surfaces 

‘20 within ‘the element thereby ‘making unreliable 
, temperature readings. . 

In the normal use of such a pyrometerdevice, 
particularly in the measurlng'of furnace tem 
peratures by the practice of the invention dis 

25 closed and claimed in copending application Se 
rial No. 31,735, ?led July 16, 1935 entitled Radia 
tion pyrometer installation, by Lewis Rumford 
II,.one of the co-inventors of the present inven 
tion, the open end or nose of the pyrometer only 

30 is subjected to or exposed to excessive heating. 
By eliminating the excessive heating at this point 
air cooling of the remainder of the device is found 
to be e?ective in holding the temperature of the 
radiation sensitive element within the desired 
range to prevent overheating and to prevent con 
densation of liquid upon the surfaces of the 
instrument. 
One of the objects of‘ the present invention is 

to- provide a. cooling housing for a radiation py 
rometer device in which the open end of the de 
vice is preferentially cooled over the remainder. 
Another object is to provide means to protect the 
nose of the radiation pyrometer device from 
overheating and to prevent the condensation of 
water vapor and hydrocarbon vapors within the 
said device. Still another object of this inven 
tion is to provide an improved cooling housing 
for a radiation pyrometer device. Other ob 
jects and advantages will become apparent as the 
invention is more fully disclosed. 
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devised a cooling housing in which means are 
provided to water cool the open end of the py 
rometer device and to air cool the remainder 

55 thereoi'pand in combination‘ therewith we have 

In accordance with the above objects we have _ 

provided a shutter element for closing the open 
end of the housing and pyrometer when desired 
to prevent the entrance into the housing of dirt 
and dust particles. 
Before further disclosing the present invention 

reference should be made to the accompanying 
drawing wherein:-- a a 

Fig. 1 illustrates the usual relative positioning 
of a radiation pyrometer device with respect to 
a furnace in its commercial use; 

Fig. ‘2 is a side elevation of the cooling hous 
ing of the present invention; 

Fig. 3 is an open end view of the same; and 
Fig. 4 is a longitudinal section along plane 4-4 

of Fig. 3. 
Referring to the drawing, as indicated in Fig. 1 

the radiation pyrometer .l is positioned with its 
open end towards the furnace 2 and in axial 
alignment with the bore S-inthe furnace wall 4. 
Bore 3 as disclosed in the above identified co 
pending application is angled vertically upward 
so that the radiant energy emitted from the inner 
surface 5 of the roof of furnace 2 may be meas 
ured by the pyrometer l. Furnace l as illus 
trated is a cross-sectional view of a typical open 
hearth furnace. Molten bath 6 on hearth ‘I is 
heated by the heat energy of burning gases pass 
ing thereover from burner 8 disposed in one end. 
A second burner (not shown) is disposed in the 
opposite end of the furnace. 
As may be readily seen from Fig. ldthe open 

end of the pyrometer device I only is subjected to 
excessive heating. The remainder of the device 
becomes heated mainly by conduction from this 
end. In accordance with the present invention 
cooling housing l0 (Figs. 2, 3 and 4) is provided 
with means to preferentially cool the open end of 
the pyrometer leaving the ‘remainder of the hous 
ing to cool naturally in the open air. Thus the 
mirror concentrating radiation upon the radia 
tion'sensitive element ll (Fig. 4) of the pyrom 
eter device I is protected from the condensation 
of water and hydrocarbon vapors thereon. 
Referring to Figs. 2, 3 and 4,- the cooling hous 

ing of the present invention consists substantially 
. of a tubular element I0 having an inside diameter 
approximating the outside diameter of the radi 
ation pyrometer having at one end a chamber I2 
provided with inlet and outlet openings or ports 
l3 and it respectively. The size and cooling ca 
pacity of chamber I2 may be varied widely with 
out departing from the present invention depend 
ing in part upon the intensity of the heating ef 
fects to which the-open end I! of the pyrometer 
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element may be subjected‘ and ‘upon the pressure 56 



. 2 

of water passing through chamber l2. The op 
posite end ii of the cooling housing l0 may be 
belied out substantially as indicated at IE to pro 
vide clearance for terminals l6 oi’ the said py 

2,050,072 
What we claim is: 
1. In combination, a» radiation ‘pyrometer de 

vice including a tubular container having an open 
end and a closed end with a radiation sensitive 

5 rometer. element disposed adjacent the closed end, a tu- 5 
In the ordinary use oi such a pyrometer in bular cooling housing enclosing said device in 

.‘ connection with an open hearth furnace the open eluding means to‘water cool the open end of said 
' end of the pyrometer is sighted through opening . tubular container for a determined distance back 
3 of the furnace, as indicated in vFig. 1. During towards the closed end but not the closed end 

10 ‘operation of the furnace as soon as each heat is 7 thereof and a shutter element mounted upon said 10 
~ tapped the refractory lining of thefurnace hearth "housing adapted to protect the open end of said 

1 is relined with refractory materials which are I device and housing from the entrance of dirt and 
shoveled thereupon. The force of shoveling pro- debris therein. 
pels particles of the refractory material through ‘ 2. In combination, a radiation sensitive device 

15 the opening 3 in the furnace back wall.‘ The includinga tubular container having an open end 15 
particles of refractory material fall into the open and a closed end and a radiation sensitive ele 
end of ‘the pyrometer, clouding the mirror ele- ment disposed adjacent the closed end with means 
ment thereof and deleteriously aifects the re- to concentrate a beam of radiation entering the 
sponsivity of the device. 7 open end upon the said velement, and a cooling 

20 To eliminate this condition we provide shutter ‘housing for said device, said housing being pro- 20 
element H keyed adjacent its edge to one end of; vided with ?uid cooling means to absorb heat 
rotatable shaft i8 mounted in bearings B9 on 7 radiation falling directly upon the open end of 

' ' housing It]. Lever arm 201s provided on the said device and with means to permit air cooling , 
opposite end of shaft 18 to rotate the shutter into or the closed end of said device and the said radi 

‘l5fand out of end closing position on housing Ill. ation sensitive element and beam concentrating 25 
- From the above description of the present in- ' means enclosed thereby; 
fvention it is apparent that many modi?cations V 
and adaptations may be made therein without WILLIAM .C. HOGG. 

~ departing essentially from the nature and scope THOMAS C. KING. 
30 thereof as may be included within the following I LEWIS RUMFORD II. 30 

claims. I _ ' ‘ 
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