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This invention relates to a sampling device and, 
in particular, to a» device for taking a sample of 
molten metal from a deep pool thereof, such as 
contained in a ladle. 
» It is desirable for the purpose of analysis and 
quality-control to take samples of molten metal, 
e. g., iron or steel, during the manufacturing 
process. It has been the practice heretofore to 
take samples from an open-hearth furnace or the 
iron runner of a blast-furnace by means of a long 
handled dipper or “spoon” and pour them into a ’ 
cast iron chill mold. Samples so taken are satis 
factory for chemical analysis but, because they 
are cooled suddenly, do not reveal the grain 
characteristics or graphitization to be expected 
when the metal is cast in a relatively large mass 
and slowly cooled, i. e., when poured in a large 
mold such as an ingot mold. In the previous 
practice, a sample of molten iron, for example, is 
converted into white chilled cast iron of physical 
characteristics widely different from those of 
ordinary gray iron. Micrographic examination of 
such samples, therefore, gives only limited useful 
information. Taking samples from the surface 
also involves an ever-present danger of con 
tamination of the sample by slag floating on the 
metal. . 

We have invented a novel device for taking 
samples whereby the foregoing objections are 
overcome and a clean, slowly-cooled sample is ob- l 
tained from which much significant information 
may be derived by micrographic analysis. The 
sample thus shows accurately the properties the 
metal in the main mass ‘will exhibit when cast 
in molds. In the case of iron, the sample remains 
normal gray iron instead of being converted to 
white chilled cast iron. In a preferred embodi 
ment and practice, we place a refractoryI tube 
within a shielding sleeve, mount them in one end 
of a tubular or hollow handle and provide the 
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upper end of the tube with a closure adapted to ’ 
be burned out on contact with molten metal. A 
restricted air vent is provided at the bottom of 
the tube. When the tube is submerged below the 
surface of the metal, the closure is destroyed, 
the tube is filled with metal and the air therein is 
displaced through the vent. The vent is an orifice 
in a disc of such character as to cause prompt 
solidiiication of the metal at the bottom cf the 
tube, thus preventing the tubular handle from 
being ñlled with metal. After the tube has been 
filled, it is removed from the molten metal and 
lthe contents cooled slowly. After freezing, the 
sample is removed from the tube. 
We are aware that it has been proposed pre 

viously to provide a sample dipper with a tem 
porary closure adapted to be destroyed or fused 
by the molten metal. Our invention utilizes that 
expedient but is more particularly concerned 
with a sampling device insuring slow cooling of 
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the sample whereby the condition of the latter 
as revealed by micrographic analysis will have 
significance in respect to the characteristics to 
be expected of the remainder of the metal when 
cast.  ' 

A complete understanding of the invention may 
be obtained from the following detailed descrip 
tion and explanation which refer to the accom 
panying drawing, the single ñgure of which is a 
central vertical section through our improved 
sampling device. 

Referring in detail to the drawing, an elongated 
 tubular handle I0, which may be a length of pipe 
of suitable size, has one end bent to form a crook 
or U-shaped portion Il with a relatively short 
limb. rIfhe other end is bent to form a hook Il“ 
for suspending the sampling device from any suit 
able support. A bell reducer I2 is threaded onto 
the upturned lower end of the handle and a sleeve 
I3 is screwed into the large end thereof. A plate 
or disc I4 of copper or other metal of high thermal 
conductivity, having a central oriñce |48, is seated 
in the reducer I2 for a purpose which will appear 
later. A reducer I5 is screwed onto the upper 
end of sleeve I3. ' 
A refractory tube I6 extends through sleeve I3 

and bottoms on disc I4 which forms a closure. 
Sealing rings I'I of suitable packing material, such 
as asbestos wick, are applied to the tube I6 and 
seal the clearance between the tube and the re 
ducers. The tube is preferably inserted in the 
sleeve and the sealing rings applied before the 
sleeve is screwed into reducer I2. The tube is 
composed of heat-resisting glass, quartz, graphite 
or other suitable material capable of withstand 
ing the temperature of molten iron for a short 
time at least. It is preferably about 5A," inside 
diameter and about 9" long, and is provided at 
its upper end with a temporary closure disc I8 
of heat-destructible material, such as pasteboard. 
The outside diameter of the tube is considerably 
less than the inside diameter of sleeve I3 whereby 
an air space I9 is left therebetween. _ 
In using the device described above for sam 

pling, it may ñrst be coated on the exterior with a 
refractory slurry which, after drying, serves to 
protect it from the heat of the metal to be sam 
pled. The user'then seizes the handle I0 and sub 
merges the lower end in the molten metal to be 
sampled, e. g., a ladle of iron tapped from a blast 
furnace, manipulating the device so that the tube 
I6 is kept substantially vertical. When the handle 
has been lowered in the metal to a depth suil‘l 
cient to cover the upper end of the tube, the 
closure I8 is burned out and metal flows into the 
upper end of the tube. As metal descends 
through the tube, it displaces any air initially 
trapped therein which escapes through orifice or 
vent I4a in disc I4. The metal which ñrst strikes 
the disc is chilled and quickly solidlñes because 
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of the high thermal conductivity thereof. The 
disc should be of such mass as to favor this result. 
A plug of solid metal is thus formed at the bot 
tom of tube I6 which prevents liquid metal from 
entering the handle I0 through oriñce |12”. 
When the tube I6 has been filled with molten 

metal which occurs within a few seconds after 
destruction of closure I8, the device is removed 
from the bath and may then be hung up by 
hook Ila until the sample in the tube has solidi 
fied after slow cooling. It will be apparent that 
the sleeve I3 protects the tube I6 in large part, 
at least, from direct contact with the air, thus 
preventing rapid cooling or quenching of the sam 
ple. The refractory nature of the tube `IIi also 
delays cooling of the sample. When the sample 
has ccoled substantially to atmospheric tempera 
ture, the tube I6 is removed from the sleeve by 
unscrewing the reducers, and the sample from 
the tube. Usually the latter requires destruction 
of the tube but the cost thereof is small. A fresh 
tube with a closure I8 therein and packing I1 at 
the ends is inserted in the sleeve and the reducers 
are coupled to the latter preparatory to the next 
sampling operation. 
The lower end of the sample which is sub 

jected to chilling and quick cooling by Contact 
with disc I4 is cut off and may be discarded or 
used for chemical analysis. The remainder of the 
sample, having been slowly cooled, when ground, :. 
etched and polished, reveals the grain structure 
and degree of graphitization to be expected of the 
main mass of metal if cast in molds for slow 
cooling, as well as giving a rating as to any non 
metallic inclusions, when examined under the 
microscope in the known manner. In taking a 
sample of iron, the sample exhibits the structure 
characteristic of gray iron and is not converted 
to white chilled cast iron. 

It will be apparent from the foregoing that ,. 
the invention is characterized by numerous ad 
Vantages. In the ñrst place, it permits the tak 
ing of a clean sample which truly represents the 
main mass under metallographic as well as chem 
ical analysis. 'I‘he destructible closure I8 pre 
vents the entry of slag since it is not destroyed 
until it comes in contact with the molten metal. 
The slow cooling of the sample resulting from the 
shielding effect of the sleeve I3 and the refrac 
tory coating thereon as well as the air space I9 
and the character of the material of whichvthe ' 
tube I6 is composed, permits the formation of 
graphitic carbon and leaves the sample in the 
form of gray iron except for the initially solidi 
fied bottom ¿plug in contact with disc I4. yThe 
quanti-ty and> distribution of excess carbonmay 

_readily observed. .The` physical examina 
„ a slowly-cooledr representative sample 

should vmake possible improved operationpf the 
blast furnace and the manufacture'of a superior 
product. , ‘ 

A sample taken by aid of the invention ̀ frac 
tures easily for visual examination and is of con 
venient size for polishing and etching prepara 
tory to metallographic analysis. The replaceable 
tube I6 produces a smooth-surfaced test piece of 
uniform diameter. Air initially entrapped in the 
tube is completely vented, thus preventing the 
formation of an unsound specimen. Our irn 
proved sampling device is well adapted for taking 
samples from a deep pool, such as a tapping ladle, 
and it affords a cooling rate which is substan 
tially uniform from sample to sample, regard 
less of variations in atmospheric conditions. 
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Although we have illustrated and described but 

a preferred embodiment and practice of the in 
vention, it will be recognized that changes in the 
details and arrangement disclosed may be made 
without departing from the spirit of the invention 
or the scope of the appended claims. ' 

1. A device for taking samples of molten metal 
comprising a refractory tube, a shielding sleeve 
surrounding said tube, a handle to which one end 
of said tube and sleeve are secured, said handle 
having an exit passage for air displaced from 
said tube, and a disc at said one end of said 
tube having an air vent therein. 

2. In a device for sampling molten metal, an 
elongated member adapted to have one end im 
mersed in the metal, a refractory tube extending 
upwardly from said one end of said member, said 
member having a passage for air displaced from 
said tube, and a closure at the lower end of the 
tube having an air vent therein. 

3. The apparatus deñned by claim 2 charac 
terized by a shielding sleeve surrounding said 
tube. 

4. In a device for sampling molten metal, an 
elongated handle, a sampling tube ñxed at one 
end of said handle and extending upwardly there 
from, said handle having an exit passage for air 
displaced from said tube, and a disc at the lower 
end of said tube having an air vent therein. 

5. The apparatus defined by claim 4 charac 
terized by a shielding sleeve surrounding said 
tube. 

6. The apparatus defined by claim 4 charac 
terized by said handle being tubular. 

7. In a device for sampling molten metal, a. 
U-tube, one limb of which is shorter than the 
other, a sampling tube fixed in and extending 
upwardly from said shorter limb, and an orifice 
plate at the bottom of said sampling tube per 
mitting the escape of air but restricting flow of 
metal from the sampling tube to the U-tube. 

8. The apparatus defined by claim 7 charac 
terized by a shielding sleeve surrounding said 
sampling tube. 

9. A device for sampling molten metal com 
prisìnga tubular handle, a shielding sleeve se 
cured to one end of said handle and extending 
upwardly therefrom„ a sampling tube disposed 
within said sleeve, and an orifice plate at the 
bottom of the sampling tube. 

10. The apparatus defined by claim 9 charac 
terized by said handle having a crooky at said 
one end. 

HOWARD N. HUBBARD. v 
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