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Fig. 3.-Design details of Utah snow sampler 
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To overcome some of the disadvantages of the scales now in use for measuring 
the water content of snow a tubular spring balance was developed by the author 
'( 3) in 1930. The Utah balance is believed to be an improvement over the original. 
to be more sensitive, and just as accurate as any snow scale now in use; it �a �~ �s�o� 

has the further advantages of being lighter and more compact. The over-all length 
of the' tubular balance is f2 inches, its diameter 1 Ys inches; and its weight less 
than 0.5 pound as compared to the Mt. Rose (2.5 pounds) and the Kadel (1.5 
pounds) . 

The Utah snow scale (Fig. 4) is constructed of 18-gauge alcoa aluminum 
alloy3 tubing No. 17ST and a spiral spring No .. 062 x .045. The diameter of the 
spring i 0.795 inch. 

The �i�n�n�e�~� tube telescopes inside the outer tube with sufficient clearance to 
prevent friction. The spring works inside the inner tube and is attached to the 
outer tube on one end and the inner tube on the other. An aluminum alloy plug 
fits into the end of the outside tube. The hanger ring for suspending scale is 
tapped into this plug. The plug is fastened to the outside tube with a bronze 
No. 4-40 set screw. A slot Ys inch wide and 9.25 inches long is cut in the outside 
tube parallel to the longitudinal axis. The scale is calibrated along the edge of this 
slot. An alumnium alloy plug is fitted into the opposite end of the inside tube, and 
into this plug is formed a hook swivel (Fig. 4) . The inner ends of both plnqs 
are slotted and pinned for fastening the spiral spring. The construction details 
for all parts of the scale are shown in Figure 4. 

ScaJes of different capacities are required for snow covers of different depths. 
To kee the scale compact and as light as possible and still retain its sensitiveness, 
scales of the larger capacities are constructed with the spring under an initial 
tension. The scale shown in Figure 4 is for use with an II -foot tube. It has a 
lIThi;-;;lloy has the following physical properties: T ensile strength-55.000 pounds per �~�a �r�e �i�n�c�h�;� 
minimum yield strength--40.000 pounds per square inch; minimum elongation. percentage in 2 inches 
=1-4. It machines well. 
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capacity equivalent to 80 inches of water. The spring with the scale fully 
telescoped is under an initial tension of about 3.5 pounds. The 11 ~foot tube and 
sling weighs about 4 pounds; consequently, the scale reading with the empty tube 
i the sling would be 8. To illustrate, if the scale reads 57 with the tube and core 
in the sling the water content of that sample would be 49 inches. A scale can be 
made to fit a tube of any length by changing the initial tension of the spring so 
long as the maximum load on the spring does not stress it beyond its elastic limit. 

The scale indicator is fastened to the inner tube and it travels in the slot in 
the outer tube. The point of the indicator overhangs the outer tube so that a 
close reading on the scale may be obtained. The indicator will not permit the 
spring to be stretched beyond its elastic limit because the lower end of the slot is 
its limit of travel. The divisions on the scale are 7B inch apart and the spring is 
sensitive enough to permit interpolation to at least 0.1 of a division. Each division 
on the scale represents 1 inch depth of water. 

To calibrate a scale for the Utah sampler tube the scale is first assembled and 
the zero marked for the initial load . For this tube each inch depth of water weighs 
1 ounce; the scale, therefore , is marked off by loading it with known weights. or 
by computing the stretch for a given load and then subdividing the· distance. The 
calibrations are marked on the tube in a milling machine. 

Light~weight aluminum alloy snow samplers make possible the use of compact, 
light. rugged, tubular spring balances that are sensitive and accurate for weighing 
the snow core and determining the water content of a snow cover. Figures I and 
2 show the scales, a section of a snow sampler and the snow cutter. The total 
weight of an 11 ~foot snow tube and scales of the type described weighs less thcm 
4.5 pounds as against 12 to 18 pounds for the equipment now in common use. The 
material from which this equipment is made is highly resistant to corrosion and 
yet ha the strength of structural steel. 
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