Forestry and Natural Resources

Unit 21: Surveying

Unit 21: Surveying

Lesson 2:  Types of Levels and Rods

Duration:  One Hour

Students will be able to:

1.
Identify the Builder's, Engineer's, and Turret levels.

2.
Identify and use a "direct reading" and "positive reading" rod with an "engineer scale" and "Architect scale."

Suggested Activities: 

21.2A
Builders Level

21.2B
Reading the Engineers Rod

Teaching Outline:

I.
Types of Levels

A. 
The level is a device for establishing a horizontal line.

1. 
Engineers

a.
Used for work of ordinary accuracy

b.
Used for reading long distances

2. 
Turret

a. 
Least expensive

b. 
Least accurate

c. 
Good for home, simple leveling

3. 
Builder's (dumpy) level (TM p 12)

a. 
Used in simple construction

b. 
For surveying short distances

B. 
Parts of the level 

II. 
Types of Rods

A. 
The scale used with the level is called a rod (TM p 13)

1. 
Rods vary in length and width

2.
Rods are read through the instrument by the instrument person, so they are called "self-reading" rods. Self reading rods are of two basic types, "direct reading" and "positive reading" rods.

a.
Positive reading--reading from the bottom up because the lowest numbers are at the bottom

b. 
Direct reading--read from the top down because the lowest numbers are on the top

c. 
Types of positive reading rods

1) 
Philadelphia

2) 
San Francisco

3) 
Chicago

4) 
Metric

5) 
Architect

d. 
A type of direct reading rod is the elevation or "linker" rod

B. 
Rods have either metric, engineer's, or architect scales

C. 
Use of the rod

1. 
Reading

a. 
Red numbers = feet

b. 
Black numbers = tenths of feet for engineers

c. 
Black numbers = inches for architects

d. 
Black and white spaces = hundredths of feet and are read where color changes

Activity 2A

Builder’s Level

Instructions:  

Label the parts of the builder’s level transparency.

1. 
Telescope barrel

2. 
Focusing screw

3. 
Sun shade

4. 
Bubble tube

5. 
Level bar

6. 
Leveling head

7. 
Leveling screws

8. 
Plate

9. 
Clamp

10. Slow motion screw

11. Eye piece

Activity 2B

Reading the Engineers Rod

Description

The longest markings point directly at the large red numbers that indicate feet. The exact measurement is taken from the flat edge of the marking that forms the sharp point. The small red numbers show the foot reading in case the large red number cannot be seen through the instru​ment. 

The numbers between the large red foot numbers indicate tenths of a foot. Each tenth of a foot is measured at the flat edge of the sharp point just as the foot markings are measured. 

Between the tenth marks are additional black and white markings, all of them the same width.  It takes ten of these black and white markings to make a tenth of a foot.  Each of them is one hundredth of a foot wide.  If only the black marks are counted they equal 2/100 of a foot. 

[image: image1.wmf]Builders Level

Telescope

Barrel

Focusing

Screw

Eye Piece

Slow Motion

Screw

Clamp

Plate

Leveling Screws

Leveling Head

Level Bar

Bubble Tube

Sun Shade


[image: image2.wmf]Engineers Rod

1

5

9

8

7

6

5

4

3

2

1

4

Hundredths

Feet

Tenths

Black

Red

Reading the Engineers Rod

A.

The longest markings point

directly at the large red

numbers that indicate feet.

The exact measurement is

taken from the flat edge of the

marking that forms the sharp

point.  The small red numbers

show the foot reading in case

the large red number cannot be

seen through the instrument.

B.

The numbers between the

large red foot numbers

indicate tenths of a foot.  Each

tenth of a foot is measured at

the flat edge of the sharp point

just as the foot markings are

measured.

C.

Between the tenth marks are

additional black and white

markings, all of them the same

width.  It takes ten of these

black and white markings to

make a tenth of a foot.  Each

of them is one hundredth of a

foot wide.  If only the black

marks are counted they equal

2/100 of a foot.
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