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USES & PURPOSE 
​
​
The Vreeland spectroscope is used to identify elements in a sample by 
burning the sample and turning it into a gas. The wavelengths produced by 
those gases are then used to determine what elements are present. This 
makes the instrument useful in mineralogy for analyzing collected samples. 

The spectroscope can quickly and accurately identify many common 
metals and their components, making it especially useful for identifying 
stainless steels and detecting impurities in metallurgical processes. 

It can also be used to measure air and water pollution after contaminants 
have been collected on a filter and ashed, or evaporated to a residue. 

Because the spectroscope has reference films for all major inorganic 
elements, it is well suited for detecting trace inorganic elements in 
materials such as leaf compressions, soils, and similar samples. 

In an academic setting, the spectroscope is useful for demonstrating 
optical principles such as diffraction and for showing how spectra are 
produced and interpreted. 
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HOW IT WORKS 
 

The spectroscope uses a heat source to fuse minerals which has a 
heat index of 2000 to 3000 degrees celcius. This incredibly high heat index 
allows materials like minerals to fuse as quickly as possible, giving us 
accurate results. ​
 
The instrument then separates the light emitted by the heated sample into 
its individual wavelengths, creating a spectrum that can be observed by 
the human eye. Different elements produce different colors and spectral 
patterns, allowing them to be identified. When atoms are heated, their 
electrons absorb energy and move to higher energy levels. As the electrons 
return to lower energy levels, they release energy in the form of light. 
Because each element has a unique electron arrangement, it produces a 
unique spectrum that can be used for identification (Figure 1).  
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 



SAFETY PRECAUTIONS 
 
 

1.​ Use only under a fume hood. 
 

2.​ Do not come anywhere near the electrodes (Figure 2) while the 
machine is plugged in. 
 

3.​ Do not touch the resistors (Figure 3) while it is plugged in. 
 

4.​ Only watch the process through the welding glass. 
 

5.​ Wear safety glasses while grinding samples. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 



USING THE SPECTROSCOPE 
 
 

1.​ After choosing a mineral or material you would like to analyze, using a 
mortar and pestle grind your sample into a fine powder weighing about 
25mg.​
 

2.​ Place your sample on a ceramic hearth 
(figure 4) and deposit it beneath the 
electrodes, you can use the sample feed 
knob (#74) to make placement easier.​
 

3.​ Align the electrodes using the electrode 
alignment lever (#66) so that the tips of the           
electrodes touch each side of the lever.​
 

4.​ Turn the electrode feed knob one half turn clockwise then remove the 
alignment lever.​
 

5.​ Set the awning (#46) to a down position​
 

6.​ Plug the spectroscope in and flip the power switch (#50R)​
 

7.​ Fiddle with the electron feed knob (#73) until you see sparks, an ideal 
distance between electrodes is usually about 1/8th of an inch.​
 

8.​ Continuously feed your sample into the arc with the sample feed knob ( 
#74).​
 

9.​ Swap your attention to the film viewer and referring to the element 
spectrum spreadsheet, search for your desired element.​
 

10.​ Use the double sodium lines to align the film, sodium will always appear on 
the film as it is in the electrodes.​
​
CONTINUE TO PAGE 7 FOR READING & INTERPRETATION 





READING AND INTERPRETATION 
 

 As you are looking through the spectroscope’s film viewer (#41) , use 
the cranks on the right side of the scope to find the film for the element you 
are looking for, or the film that has lines that match the lines you see.  

 
To find what element 
corresponds to what section of 
film under the eyepiece, there is 
a plaque with information 
(Figure 5). Make sure to line up 
the film with the sodium lines 
that are on every section of film 
(Figure 6). ​
​
​
Note that carbon is always present because the rods contain both carbon 
and sodium. To see if your sample has sodium, there will be the two 

standard lines as well as other lines that 
match up to sodium film lines. ​
​
Some samples need to be diluted so they 
do not melt; these samples also need to be 
heated on the hotter setting, as their 
melting point is too high. Anything with a 
melting point above 2000 degrees Celsius 
must be diluted and heated with the 
increase heat switch (#50L) , and anything 
above 3000 degrees cannot be melted or  
detected by the machine. 

​
​
Above is an example of the typical ​
Spectrogram of salt. 



ADDITIONAL INFORMATION​
 

John Hoyte: 
 

In 2026 John Hoyte, Frederick K Vreeland's nephew, generously donated 
his remaining model 6 spectroscope to Whatcom Community College.​
​
John Hoyte was born in 1932 to medical missionary 
parents in Ping Fang Yu, China. He attended a 
British-run boarding school in the Shantung Provence, 
which was interned by Japanese forces during WWII. 
After the war, Hoyte and his family moved to England, 
where he attended Saint John’s College, Cambridge. 
During his time at college Hoyte put together a team 
of eight people to recreate Hannibal’s famous 
expedition through the swiss alps with a live elephant 
named Jumbo. Hoyte moved to the United States at 
the age of 27, and worked as an engineer in Palo Alto, 
California. After six years, he founded his own 
company, Spectrex Corporation which focused on the 
direct reading spectroscope invented by his uncle,  
Fred Vreeland. After managing Spectrex for 50 years, Hoyte sold the company to 
his employees. He now lives in Bellingham, Washington with his wife, Luci Shaw, 
and enjoys sailing, painting, sketching, and playing the guitar (Hoyte, 2026).  
 
 
Spectroscope haiku: 
 
Beautiful device 
Telling information with 
Colorful wavelengths​
​
-Zoe Norman 
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