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THE PRACTICAL APPLICATION OF THE HYDROSTATIC 

LEVEL IN BUILDING CONSTRUCTION. 

BY OWEN B. lIAGINNI8. 

The science of modern building construction necessi­
tates the introduction of such instruments, tools, and 
appliances as will expedite the work and lessen ex­
pense by economizing time. Such an implement is 
the hydrostatic or water level, shown in the accom­
panying drawing. The instruments most popular for 
leveling in laying out large works are the engineer's 
tl'ansit, theodolite or architect's Y level, all of which 
are of the utmost utmty for mechanical operations. 
However, the form of improvised water level shown in 
onr engraving is, perhaps, most adapt-
able, as it can be easily and cheaply 
made, is accurate in its action and simple 
ill its application. As will be seen, it 
consists of a long piece of ribbed rubber 
hose or pipe, half an inch internal dia­
m�ter, with pieces of transparent glass 
tubing, twelve or eighteen inches long, 
fnserted in each end. These glass tubes 
should, if obtainable, be graduated into 
inches and parts of inches down to s'ix­
teenths, but if graduated tubes are not to 
be had, smooth tubes of clear thick glass 
of chemical tubing will do, and a quarter 
or half-inch section can be cut off the end 
of the rubber pipe and set over the glass 
tubes, which will slide up or down so as 
to form a gage. 

Water is poured into the rubber hose 
pipe and glass tubes till the ends over­
flow, when they are kept full by placing 
a small tip or faucet at the ends of the 
tubes, as shown. When in use, the fau· 
cets must be opened in order to allow the 
water to find its own levelo One glass 
tube is placed against the wall which has 
been built to the required height, being 
held firmly against the face of the wall 
with the gage set four, six or eight inches 
from the top as desired, the gage being 
kept at the edge of the brick or stone wall 
templet, from which the required level is to be meas­
ured. Here it is held by one man, while another car­
ries the other glass tube to the object to be measured. 
When the water is exactly ou the line of the gage, the 
level point is determined .. and the distance of the de­
tail above or below the gage will denote the discre­
pancy in the relative heights. This will be readily 
understood from the engraving, where this simple 
instrument is represented in use as setting the levels 
on top of a foundation wall for templets for iron 
beams, or in a position where t!Je transit or Y level 
and staff would not be so convenient or so applicable. 
Many masons use this instrument with a rod for finding 
depths of trenches for walls, piers, etc., for leveling for 
templets, sills, water tables, or other details, especially 
in an excavation which is crowded with piers, shores, 
derricks or appliances, which, of course, render the use 
of the transit or Y level impossible. 
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THE FRENCH lIETEOROLOGICAL OBSERVATORY AT 

TRAPPES. 

It is, perhaps, not generally known that Major 
Baden-Powell, who has. distinguished himself more 
than once in 
the Transvaal 
war, is not only 
a soldier of un­
ques t i o n a b le 
ability but a 
scientist whose 
meteoro I ogica I 
investiga t i o ns 
h a v e  b e e n  
stamped with 
the official ap­
proval of Eng­
land's war mill­
istry. It wa" 

through his in­
fluence t h at 
the En g li s h 
a rilly aban· 
doned r,he CUlU­

brous military 
b a l l o o n  and 
adopted in it� 
stead the more 
easily control­

led and more 
s i III ply con" 
structed kite. 

in Pearson's Magazine. AI a result of the experiments 
in question, it was aBBerted that a man could be lifted 
several hundred feet in the air without the slightest 
danger and without the aid of any gas receptacle. An 
apparatus strong enough to lift two men weighs hardly 
more than 100 pounds. Kites can be assembled and 
sent into the air in five minutes. Their descentcau be 
regulated by a parachute. Thecost is hardly a fiftieth 
part of that of a balloon ascension. 

Baden·Powell b�gan his experiments in 1893. If he 
has not magnified the im portance of the results which· 
he has obtained, it is not too much to hope that, before 
t,he Trans\'aal war has seen its close, the utility of the 

A SIlIPLE HYDROSTATIC LEVEL. 

kite as an instrument in modern warfare will be 
assured. If the truth must be told, it is difficult to 
imagine a man suspended 2,000 feet above the ground 
from a machine which is the plaything of the winds 
and which is only too ready to plunge down at any 
moment. But it ·is still more difficult to imagine this 
same man, without that feeling of security so essential 
to accurate observation, spying upon an enemy and 
endeavoring to gather such information as may be of 
value. 

The proper sphere of the kite's usefulness would 
seem to be in that field of meteorological experiment in 
whil.h Franklin was a pioneer. That the kite can also 
be used for military purposes (signaling and the like), 
and especially for taking bird's eye photographs by 
means of automatic apparatus, seems likely enough. 
But the lifting of a man to the dizzy height of a 
thousand feet or more, so that he may leisurely study 
an enemy's position, transcends 
the bounds of possibility. 

vation as for scientil1c study. At Trappes, between 
Versaille.s and Rambouillet, not far from the famous 
ruins of Port Royal desChamps, a camp and an ob­
servatory have been established where a few earnest 
scientists are devoting their time to the study of the 
upper strata of the atmosphere. This meteorological 
station owes its existence to the untiring energy of 
M. Leon .T. de Bort, who has sacrificed not only his 
time but also his fort une to furthering the science of 
meteorology. 

Perhapes the most curious structure among the iso­
lated buildings which comprise the station at Trappes 
is the rotating house in which balloons are inflated. 

The house is mounted upon rollers so 
that it can be turned to suit the direction 
of the wind, and is connected by under­
ground pipes with the hydrogen plant 
which forms an annex to the balloon and 
kite shed. ,In one of the adjacent build­
ings such instruments of precision as 
thermometers, barometers Ilnd the. like 
are kept. The remaining houses serve 
either as photographic dark rooms and 
camera obscuras for photographing 
clouds, or as working rooms in which 
mathematical computations are made. 

The experiments at Trappes are con­
ducted with pilot'balloons and kites. 
The pilot-balloou is free. Once inflated 
and left to itself, it rises and drifts away 
to fall whenever its gas has escaped. If 
it lands in a country in which the people 
are enlightened and civilized, it is sent 
back to the starting place, together with 
all the automatic recording apparatus 
with which it was equipped. 

The recording apparatus referred to 
comprises several small aluminium cage�. 
Upon a cylinder rotated by clockwork, 
three pens regi�ter the thermomet ric, 
barometric, and hygrometric conditions. 
As a matter of precaution, each instru-
ment is accompanied by a checking appa­
ratus, with the records of which the in­

dications of the first instrument must agree. 
Althoughthe Trappes Obs�rvatory for dynamic mete­

orology has been in existence but two years, as Ilian y as 
174 pilot-balloons have been sent up from its grounds. 
These balloons have attained an average height of 
6,000 meters (19,680 feet), and almost all have fallen in 
the east, whatever the distance t hey covered. Oue bal­
loon fell in the very heart of the city of Berlin. That 
the prevailing winds in the upper strata of the atmo­
sphere are therefore southwest or southeast is ob­
vious. 

In addition to pilot-balloons, Hargrave box-kites are 
used, varying in height from 6 to 8 feet. They are se­
cured to a windlass upon which 10,000 meters (32,800 
feet) of steel wire are wound. The wind lass is driven 
by an electric motor. At the ground end of the wire 
an instrument is mounted which indicates the length 
of wire paid out and the aligle of its inclination. 

.W i t h  i n the 
box· kites other 

In France both the kite and 
the balloon are also used; but 
not so much for military obser-

�=""'==��==========---�"=='i"""=------, i n s  t r um e Ii ts 
a r e  p l a c ed 
which record 
t h e  tempel'a­
ture, pressure 
of the .a tmo­
s p h e r  e ,  and 
h yg r o m  e t ric 
c o n:d i t i o n  of 
t h e  s t r a t a  
w h i c h  hav e 
been traversed. 

THE Dppart­
Illent of Works 

of New South 
Wales is about 
to introduce a 
lal'ge floating 
cralle for use at 
th e p o  r t of 

..... ; •. �"..-i:::';:] Sydney. The 

,�i�1 craue, which is 
! to be construct-

.cd within the 
co l o n  y, is to 
have a lifting 
capaciry of 80 
tuns at a speed 

of 5 feet per 
minute, and 20 
tons at a speed 
of 14 feet per 
minute. It is 
estimated that 
it w i l l  c o st 
about one hun­
(h'ed thousand 

1'he experi­
ments made by' 
the En gl i s  h 
lIlajot; in col­
l a b o r a t i o n  
with his broth· 
er officers have 
been described BALLOON·INFLATING HOUSE. KITE-LINE·WINDING APPARATUS. dollars. 
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