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A Lightweight Mast for use in Meteorological or Spray Drift Studies. 

Introduction 

In meteorological or spray drift studies 

a mast is often required to support meteoro 

logical and drop sampling equipment in and 

above the forest canopy. Such masts should 

be lightweight, durable, and easily trans 

ported, assembled and erected. This publica 

tion describes a mast designed to satisfy 

these criteria. 

The height of the raised mast is 11 m. 

If required, an extension can be added to 

give an overall height of about 13.8 m. When 

dismantled for transportation the mast length 

is about 3 m. The complete mast weighs about 

24 kg and can be erected by two people. 

Mast design 

h telescoping mast constructed from 

aluminum was chosen to simplify mast raising 

inside forest canopies and to provide a 

lightweight structure. Figure 1 shows a 

raised mast. Figure 2 presents a detailed 

drawing of the mast, which comprises two 6.1 

m (20 ft.) lengths of square section aluminum 

tube. The tube has an overall width of 31.75 

ititi (I1! in.) and a wall thickness of 3.175 mm 

(1/8 in.) . Each length is dismantled into 

two 3 m segments for transport. The segments 

are joined with a 0.31 m length of square 

section aluminum tubing with overall width 

25.4 mm (1 in.) and wall thickness 3.175 mm 

(1/8 in.), fixed with a set screw (G, Fig. 2) 

in one segment, with a 0.15 m length pro 

truding. This connecting piece is shaped to 

fit inside the larger width tubing using a 

machine tool. To assemble a 6 m length, seg 

ments are fitted together as shown in Figure 

3. 

Figure 1. Erected mast, with extension, in 

red alder (Alnus rubra. Bong) 

canopy. 

The t«5 6 m lengths are constrained to 

move parallel to one another by means of two 

roller assemblies (F S H, Fig, 2 and Fig. 4), 

one at 1.22 m frcra the top of the lower 6 m 

length, the other 25 mm from the bottom of 

the upper 6 m length. These assemblies com 

prise two pieces of aluminum flat bar, 89 x 

25.4 x 3.2 im (3!j x 1 x 1/8 in.) riveted to 

the 6 m sections with 4.8 mm (3/16 in.) pop-

rivets. One flat bar piece is spaced from 

the 6 m length with washers 1.625 mm (64/1000 

in.) thick, to allow free movement of the 

adjacent 6 m length in the roller assembly. 

Nylon rollers with O.D. 19 mm (3/4 in.) are 

held between the flat bar pieces with a 41 x 

7.9 mm (1 5/8 x 5/16 in.) clevis pin. 
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Figure 3. Disassembled mast joint. 

Figure 4. Roller assembly. 

The nast is raised with a halyard 

attached at the bottom (I, Fig. 2} of the 

upper 6 m length with a snap fastener 

(Spae-Naur). The halyard runs up and over 

a pulley (D, Fig. 2) at the top of the 

lower 6 m length and back down to the mast 

base, and carries a second snap fastener 

which may be clipped to the clevis pin (K, 

Fig. 2) at the inast base to keep the mast 

in the raised position. The pulley assem 

bly (Fig. 5) is similar to the roller 

assembly. However, to accommodate the 

pulley wheel the flat bar pieces are 10.2 

cm (4 in. ) in length. The nylon pulley 

wheel, O.D. 31.8 mm {1>j in.), is grooved 

in order to guide the halyard and is held 

in place with a clevis pin, 66.7 x 7.9 mm 

(2 5/8 x 5/16 in.). h U-shaped aluminum 

piece, cut from square section aluminum 

tubing, is included in the pulley assembly 

to keep the halyard in place on the pulley 

wheel. To prevent the upper 6 m length 

from sliding down and out of the pulley 

assembly an aluminum angle bracket is 

placed 0.61 m from the base (J, Fig. 2). 

When the mast is raised the two 6 m sec 

tions have a 1 m overlap. I£ required, a 

mast extention consisting of a 3 m length 

of square section aluminum tube with over 

all width 25.4 mm (1 in.) and wall thick 

ness 3.175 mm (1/8 in.) can be inserted in 

the top of the upper 6 m length. 

The mast base {L, Fig. 2, & Fig. 6) 

is a 0.61 x 0.3 x 0.019 m (24 x 14 x 3/4 

in. ) plywood rectangle, carrying a foot 

plate made frcm a 0.15 m length of square 

section aluminum tube with an overall 



- 3 -

Figure 2. Diagram of mast showing construction details (not 

to scale). 

A) Triangular collar, to which upper three guy ropes 

are attached. 

B) Clevis pin, 7.9 run diameter (5/16 in.), 0.61 m 

from mast top. 

C) Hole, diameter 11 mm (7/16 in.), for lower gay 

rope. 

D) Pulley assembly, for raising nest. 

E) Two tabs for attaching lower guy ropes. 

F) Roller assembly, 1.22 m from top of lower 6 m 

length. 

G) Set screw, 76 mm from joint. 

H) Roller assembly, 25 mrn from bottom of upper 6 m 

length. 

I) Hole, diameter 11 rrni (7/16 in.) for attaching 

halyard. 

J) Stop, 0.61 m from bottom of lower 6 m length. 

K) Pivot hole, 7.9 urn diameter (5/16 in.), 22 mm 

from mast bottom, for clevis pin. 

L) Mast base. 
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the upper 6 m length {B, Fig. 2). The 

remaining three guy ropes originate from 

the top of the lower 6 m length. Two are 

attached to tabs (E, Fig. 2} constructed 

from aluminum flat bar pieces, 102 x 25.4 

x 3.2 mm (4 x 1 x 1/8 in.) bent to reduce 

strain. These tabs are part of the pulley 

Figure 5. Pulley assembly. 

width of 45 mm (1 3/4 in.). The tower is 

secured to the footplate with a clevis 

pin. Two holes are drilled in the base so 

that it can be staked in position. 

Six ropes are used to guy the mast. 

Three originate from a triangular collar 

constructed from 3.2 run (1/8 in. ) thick 

aluminum sheet, mounted on the top of the 

upper 6 m length (A, Fig. 2, S Fig. 7). 

The collar is prevented from sliding down 

the nest with a 7.9 mm (5/16 in.) diameter 

clevis pin, placed 0.61 m from the top of 

Figure 7. Triangular collar 

ropes attached. 

with guy 

Figure 6. Mast base. 
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Figure 8. Drop sampling equipment sup 

ported by halyard. 

assembly- The third guy rope is attached 

by means of a 11 m diameter (7/16 in.) 

hole (C, Fig- 2). All guy ropes comprise 

13 ra of 6,4 mm diameter (1/4 in.) nylon 

rope terminated by snap fasteners to 

attach guy ropes to the mast. 

Meteorological and drop sampling 

equipment can be mounted directly on the 

mast, or by using an equipment halyard, 

which facilitates mast raising. The 

equipment halyard runs over an arm (Fig. 

8) near the top of the mast. The arm is 

made from 0.46 m (18 in.) of 12.8 mm {h 

in.) diameter aluminum rod, mounted by 

threading a 50 im (2 in.) length at one 

end which is placed through a hole in the 

mast and secured with a wing nut. Two 

pulleys are attached to the underside of 

the arm to support the equipment halyard, 

30,5 m of 6.35 mm diameter (1/4 in.) nylon 

rope. 

Materials for mast construction were 

obtained from the following suppliers. 

Aluminum from Ideal Metals, 268 Orenda 

Road, Brampton, Ontario, L6T 4A7; nylon 

from Johnston Industrial Plastics, 20 

Fleeceline Road, Toronto, Ontario, M8V 

2K3; clevis pins and snap fasteners from 

Spae-Naur, P.O. Box 544, Kitchener, 

Ontario, N2G 4Bl. 

Mast raising 

The mast is erected as follows. 

First the mast components are laid out and 

assembled on the ground. The base is then 
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staked into position and the mast is 

raised to a vertical position. The three 

lower guy ropes are then staked out to 

support the mast. The upper 6 m length is 

then raised by pulling on the halyard, and 

secured by attaching the halyard to the 

clevis pin at the mast base using the snap 

fastener. The three upper guy ropes are 

then staked out. The time required to 

raise a mast inside a forest canopy is 

about 15 minutes- Equipment weighing up 

to 4 kg may easily be mounted on the mast 

using the equipment halyard. Masts of 

this design constructed by FPMI have per 

formed well, and have been used in sup 

porting meteorological and drop sampling 

equipment, marker balloons, and radio 

antennas. 

W.J.G. Beveridge and N.J. Payne. 

1219 Queen St. East % P.O. Box 490 

Sault Ste. Marie Ontario, P6A 5M7 


