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Introduction

A vacuum pump can be used for various things ranging from HVAC 
to automotive to scientific research studies. The purpose is to 
remove gas or air particles from a sealed space in order to change the 
pressure and create a full or partial vacuum. They can also be used to 
remove moisture from containers or for vacuum filtering.

The hand vacuum pump is made of durable plastic and is designed 
for pulling a partial vacuum of up to 500mm Hg. The pumping rate 
is 15 ml per stroke and will displace up to 725 ml of air. The pump is 
fitted with a valve to release the vacuum. The gauge reading is 0-760 
mm Hg.

Experiment

What's Needed: Vacuum pump with tubing, bell jar with base or 
vacuum flask, balloon, and a small cup of water

1. Blow your balloon up to just before the rubber starts to stretch
and tie it off. Place your balloon inside the bell jar (or vacuum
flask), away from the hole in the base.

2. Begin pumping the vacuum pump. Observe what decreasing the
pressure does to the balloon. Is this what you expected? What
happens to the balloon when you release the valve?

3. Try putting a small cup of water inside the bell jar and begin
pumping the vacuum pump. What reaction does the water have
to the reduced pressure?

Discussion

You will notice that the balloon grew bigger as you decreased the 
pressure. This is a good example of Boyle's Law which states, the 
relationship between pressure and volume are inversely proportional, 
that is, as pressure decreases, volume increases, and vice versa. When 
you experimented with water, you saw the water start to boil. Heat 
does not always have to be present in order for liquids to boil. The 
pressure above the liquid also determines its' boiling point. 

Vacuum Pump
4-2061 & 4-2062

Warning:
• Not a toy; use only

in a laboratory or

educational setting.

• California Proposition 65

Warning: This product can expose you to chemicals 

including acrylonitrile, nickel, and chromium, which

are known to the State of California to cause cancer, 

birth defects, or other reproductive harm. For more 

information go to www.P65Warnings.ca.gov.

4-2061: Includes gauge that reads in centimeters and inches

4-2062: Does not include gauge
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When the external pressure is lowered, so is the boiling point. As you pumped the vacuum pump, you were reducing the 
pressure of the external atmosphere around the water, causing it to begin boiling. As the water boils, it gradually loses heat due 
to the heat that the process of vaporization creates being an endothermic process (a chemical reaction accompanied by the 
absorption of heat). The water will begin to cool to the point that its vapor pressure is less than the external pressure and the 
water will stop boiling.

WARNING:
1. The pump is permanently sealed before leaving the factory, so don't try to dismantle it.
2. Don't let any liquid into the pump to avoid possible mechanical damages. Use a liquid storage can while 

transporting liquids.
3. Put several drops of non-fossil oil lubricants such as vegetable oils or silicone oil on the piston rod when the 

handle is difficult to press down.
4. Avoid using the pump in full load condition to keep from possible damages to the pump.




