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smoke pipe, to less than 8 microamperes.” The Commercial Standard also 
requires that during a test after installation, the burner shall operate with­
out visible smoke at the chimney top.

A method of evaluating smoke produced by pot type oil burners was 
developed for the Institute of Cooking and Heating Appliance Manufac­
turers by R. N. St. John. A glass rod is interposed between a light source 
and. a photo-sensitive cell, both before and after being exposed to the flue 
gases from a heating device. The diminution of the light transmitted by 
the rod, due to the deposit of soot on its surface, causes a reduction in the 
cell emf which is taken as an index of the concentration of smoke in the flue 
gases. ‘ A description of the method is contained in National Bureau of 
Standards Commercial Standard CS104-46.62

DETERMINATION OF AIR CONTAMINANTS
Two measures of air dustiness are in use: particles per unit volume of 

air, and weight per unit volume of air. A comparative method consists 
in drawing known samples of air through a known area of filter cloth or 
paper, and comparing the density of the resulting spots with blackness 
charts or with spots from other sources.

For counting, particles are captured in a device such as the Smith- 
Greenburg impinger, the Owens jet dust counter, or in an electrostatic or a 
thermal precipitation device designed for the purpose.67 Counting is done 
with a microscope, and the method yields important results-when the nature 
or constituents of the dust are of interest.

For a weight determination, a known volume of air is drawn through a 
porous crucible or thimble, and the weight gained by the thimble during the 
operation is the weight of the dust captured from the air sample.68 For 
precise work, the thimble must be dried in a desiccating chamber before 
weighing each time. The test method specified in the A.S.H.V.E. Code for 
Testing and Rating Air Cleaning Devices Used in General Ventilating Work 
is based on a weight method for evaluating the cleanliness of air after pass­
ing through an air cleaner.69

The Code has not filled all needs for an air cleaner testing method and the 
subject is now under investigation by the A.S.H.V.E. Research Laboratory. 
At the National Bureau of Standards a test method was developed for 
interested Government agencies, under which measured samples of the un­
cleaned air and of the air cleaned by a device under test are passed through 
filter papers.60 The ratio of the flow rates through the two filter papers 
is adjusted during successive tests, until the resulting dust spots approach 
equality in density as shown by a photometer. The ratio of the flow rates 
is then indicative of the effectiveness of the cleaner in arresting dust. A 
statement of an air cleaner’s efficiency by any test method, is meaningless 
unless the test dust is specified.

Other instruments for determining gaseous and particulate air con­
taminants are described in industrial hygiene literature.67 •61 •68 •68

Sound and Vibration Measurements
Approximate measurements of sound intensity can be made by aural 

methods. The ear is used to compare the measured noise with sounds of 
known strength.

Electrical devices, in which the ear plays no part, furnish the most satis­
factory means of measuring noise intensities. The sound meter consists
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essentially of a microphone coupled to an amplifier designed with an ear-like 
response. The output of the microphone is read on a sensitive direct 
current milliammeter graduated to read directly in decibels. Instruments 
of this type, if connected with suitable band pass filters, can be used to 
study the intensity of the sound over its entire range of frequencies.

Electrical instruments are available for measuring the frequency, ampli­
tude and acceleration of a vibrating mass. They are usually more con­
venient and accurate than the vibrating reed tachometer, the seismic type 
displacement meters or the accelerometers which can also be used for 
this purpose. Sound level meters are discussed in several text books64’66 
and standards.66
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