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THE STRENGTH OF CONCRETE POLES. nozzleman, one laborer to help nozzleman, and two laborers 
cleaning grounds and screeding.

The entire building was first covered with cheese-cloth, 
then with a cheap grade of building paper secured by laths 
running vertically on the studs. This was then covered with 
mesh reinforcement secured by i^-in. staples. Grounds 
were placed on alternate studs to give a stucco thickness of 
1% in. The panels thus formed were filled alternately to 
within about V\ in. of the face of the grounds. The grounds 
were then cleaned off with a small trowel and about thirty 
minutes later the stucco was brought flush with their face 
and screeded off. The screeding was done by unskilled 
Mexican labor with a straight-edge shod with steel. When

removed and the 
The work was

Tests on reinforced concrete poles were recently conduct
ed by the Carnegie Steel Company at its plant in South 
Sharon, Pa., with the view of determining the relative cost 
and strength of that material as compared with wood for 

The poles tested were 32 ft. long, 10 in. 
square at the butt and 6 in. square at the top. All corners 
were bevelled and iron steps bent up M in. were inserted in

The mixture used

f

such construction.

the forms before placing the concrete.
part of Universal Portland cement, 2 parts bank sand,was 1

passing %-in. screen, and 4 parts crushed limestone, pass
ing a in., but retained on a %-in. screen. About one bar
rel! of cement, % yd. of sand and Vi yd. stone were 
the construction of each pole.

The reinforcement consisted of four groups of twisted 
rods at the corners placed not less than M in. from the sur
face. Each group was made up of one j4-in. rod 32 ft. long, 
two %-in. rods 24 ft. long and 3/ 16-in. rods 16 ft. long. The 
reinforcement was thus proportioned to the decreasing stress 
toward the top of the pole. Sheet steel separators held the 
reinforcement in place and were cut away to avoid breaking 
the continuity of the concrete above and below the separator.

The forms used consisted of an upper and lower section 
held together by bolts, the lower being a single pieces while 
the upper was made up of a series of units beneath which 
the concrete was forced. The poles thus made weighed about 

or five times the weight of a wooden pole of the

these panels were set, the grounds were 
panels between were filled in the same way.

in four sections vertically. The top section was done 
_____ , that falling material might find a lodging place be
low. When a section was completed it was lightly sprayed 

uniform color and cover up joints.

used in

done 
first so

The mixtureto secure 
used throughout was one part of Portland cement to three
parts of sand.

In shooting the mixture onto the wall the nozzleman 
stood so that the nozzle was from three to four feet from the 
wall, and kept the nozzle in continual motion so as not to 
pile up too much mortar in one place. In accordance with 
the principle of the device, the dry mixture was mixed with 

The amount of water used was just 
enough to keep the mortar below the running point. Water

The air pressure

water at the nozzle.

2,500 lb.,
delivered at about 40 lb. pressure.

A higher pressure than this caused too
wassame length.

The tests were conducted with two concrete poles and a
It was found

used was 26 lb. 
much waste of material (mostly sand) by rebounding and a 
lower pressure tended to clog the hose with dry material.

The apparatus consisted essentially of an engine, an 
air compressor and the “cement gun,” which is a hopper, 
having a caisson lock, for 'receiving the dry material and 
from which it is forced through a hose to the surface to be 
covered. As used, the outfit comprised a 4-cycle, 4-cylinder 
gasoline engine, connected to a 2-cylinder single-acting air 
compressor by means of belt and pulley operated by a belt 

On the front end of the engine and operated by 
its flywheel was a small water pump for the engine water
cooling system. A second water pump attached to the com- 

and operated by its flywheel was available for pump-

32-ft chestnut pole under the same conditions, 
that poles of wood showed practically the same deflection as 
those of concrete up to 2,000 lb., the load being applied at 
right angles to the pole and at the top. The deformation at 
2,000 lb. amounted to 2554 in., this loading being far greater 
than could ever be experienced in actual use. For deflections of 
less than 15 in. the concrete pole showed no permanent set. 
The test on one of the poles was carried to destruction and 
failure resulted at the point where the 24-ft. reinforced ro<^ 
ended, the concrete being crushed for about 3 ft- above and 
below the break.

The results obtained showed that the cost of manufacture 
of such poles should be from $7-50 to $10, as against $4 to 
$5 for a wooden pole. The cost of wood poles is thus from 

that of the concrete poles and their

tightener.

pressor
ing water to the hose nozzle. Neither of these pumps was

from the mains was sufficient.used, as the water pressure
Connected to the air compressor was the hopper or “ce- 

This consisted of two connected air
one-half to two-thirds 
life of usefulness is from ten years to a maximum of twenty, 
whereas the life of a concrete pole is practically unlimited. ment gun” proper, 

chambers—upper and lower—each closed at its top by a flap 
valve hinged to swing downward by gravity and closed by 

The feeding mechanism, which consisted 
of a revolving slotted wheel, was at the bottom of the lower 
chamber and allowed the dry mixture to fall through and be 
forced through a hose, at the nozzle of which it was mixed 
with the proper amount of water.

outside levers.

methods and costs of applying stucco
WITH THE CEMENT GUN.

The cement gun is being used a good deal on construc
tion work of different kinds. The methods and costs of its 
Use on certain work will, therefore, be of interest. Mr. R. 
C. Hardman, superintendent of construction in the U.S. War 
Department, in a recent issue of Engineering News, de-

the exterior

first closed by itsIn operation the lower chamber was 
valve and filled with air. The dry mixture, which previously 
had been sacked for convenience, was put into the upper 
chamber, the upper valve closed and the air turned in. As 

the pressure in the upper chamber equaled that insoon as
the lower the valve connecting the two chambers opened by 
gravity, allowing the dry mixture to fall into the lower 
chamber where the revolving slotted wheel allowed it to feed 
through into the hose connected to the bottom of the lower 
chamber under the feed wheel. When sufficient material 
had been forced from the lower chamber to allow its valve 
to be closed, the exhaust from the upper chamber was opened 

reduced until the lower valve was held
The upper

scribes the use of the gun for placing stucco on 
°f a small frame building, containing 631 square yards of 
surface and having 56 door and window openings. The 
methods and cost of doing the work, as outlined by him, are 
given as follows :—

The building, which is two stories high, consisted of a 
main front with two rear wings, in the space between which 

stationed, with the sand and cement storages 
immediately behind. The typical force in the operation of 
thc gun was one man running the engine and gun, two 
mixing and sacking dry material and charging hopper, one

the gun was and the pressure
closed by the pressure in the lower chamber, 
chamber was then again filled with the dry mixture, so that

men


