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EXPERIMENTS WITH THE STAToSCOPE
by

Edward S. Wood, Jr.

Reoent issues of the News Notes have carried frequent reterenoes to the use of
statoscopes and their application ~o aerial photogrammetry. Some experimental work
was done with statoscopes by Brock and Weymouth between 1928 and 1930, and a brief
report on the re~ults may be of interest at this time.

In the Brock and Weymouth process, the difference in height between adJ~cent

exposure stations is oalled ·scale chanSe" and is expressed in thousandth parts of
the lens height, rather than in feet. If picture #2 of pair 1-2 receives an en~

largement of 0.003, it means that it was t~cen at a point 3/1000 of the lens height
higher than pioture #1, and therefore m~8t be enlarged this amount to bring it to
the scale or picture #1. With SUitable ground control, the difference in height
betv1een exposure stations o~n be determined from a tilt analysis of the pair, but it
Was soon learned the.t some office labor could be saved it an instrument were used to
supply the information directlY.

Early in 1928, Mr. T. P. Pendleton and others of Brock and Weymouth with the
advice of Mr. H. J. E. Reid, of the National Advisory Committee for Aeronaut1cs,
adapted the stendard N. A. C. A. Recording Statoscope to Brock and We~mouth's par­
ticular reqUirements. This pressure measuring device may be briefly described as a
thin diaphragm with one face exposed to the atmospherio pressure, and the other con­
nected With a closed, constant t.emperature air reservoir such as a thermos bottle.
A suitable valve is provided to open and olose the air reservoir to atmospheric
pressure. Differences in air pressure resulting from changes in altitudeqf the
airplane actuate the diaphragm when the valve of the air reservoir is closed. This
slight motion is used to rotate a delicately balanced mirror. the recording devi~e

consists of a light source to illuminate the mirror, ~ lens to toous the mirror on
the record film and provision for moving t11e film forward between each exposure.. A
suitable SWitch, actuated when the camera shutter 1s tripped, onuses the stat08cope
ligl1t to flash mOll1entarily and record the position of the m1rror at, t,nat instant.
By this ar·rB.11gement, the statoscope Can be plaoed in any convenient position in the
airplane. It was found. aQvisable to at~ach the open side of the di~phragm to the
stat1c head of a pitot. tube fastened to the strut well outside the propeller s~p­

stream. The valve att&.ched to the thermos bottle Vias closed only when the airplane
was being flown on a level photographic flight because the sensitivity of the dev~oe

was so great that 1ts oalibration factor would be eno.angered if carried muoh be.Yond
plUS or·mlnus 100 feet at 10,000 feet, the altitude for which the instrument was
oalibrated.

The first experiments were conducted in 1928 over the Brock and Weymouth
Doylestown, Pennsylvania, test area, which had preViously been mapped by the Brook
process and then rigorously ohecked by ground parties. By empirical me~nods, it had
been determined tha~ a knowledge of the difference in height of the two exposure
stations would enable the photogrammetrist to determine, for both pictures o£ a
pair. the tilt around an axis perpendicular to the flight line Without a.fiY ground
information at all. Five plates were corrected for tilt using the statoscope read­
ings in this way, and these values were compared With the actual values obtained
when the plates were correoted in the usual manner. In three of these plates the
statoscope method gave tilts Within three minutes of the value obtained by the usual
method, while in the fourth pla~e there Was a discrepancy of twelve minutes, and in
the fitth plate there was a difference of eighteen minutes. In this test the tilt
around the other axis (parallel to the flight line) WaS determined from the paral­
laxes of three points of known elevs.tlon. Using the va.lues ot the tilts obtained by
these two methods. the plates were reprojected to the uhorizontal" and read on the
stereosoopes. It was found that all points were within one con~our interval ot the
correct elevation, or Within 20 feet on a map at a scale of 1:24.000.

Later another test was run over the same area with a different set df plates.
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When these wer$ oorrected by the usual method, the soa.le change employed did not
dep~ more than 0.0005 (or Q feet at the elevation at which these pictures were
,taken) trom the values given by the statosoape. A rough oorrection Vias given five
plates_to further test the possibility of using very limited ground control 11' the
statosoope were employed. The maximum differenoe between the tilt as determined by
the rough correction and the regular oorreotion was ten minutes and the minimum dif-.
terenoe was three minutes.

The sta.toscope reoeived a muoh more thorough test under a.otual working condi­
tions on the Wabash River Survey, made in 1929 for the U. S. Engineer Corps. Stat­
oscope readings were available for seventy-five pairs. In fifty-three of these
pairs the soale change used 1n actua,l oorreotion Was Within 0.0005 (6 1/2 teet at
this lens height) 01' the value given by the statosoope. Nine pairs had scale
ohanges dittering by between 0.0005 and 0.001 trom the statoscope readings, and
nine pairs used scale ohanges dittering by more than 0.001 tram the statoscope
value, with a maximum differenoe of 0.00375.

The sensit1vity ~t the instrument as oompared with a high grade altimeter, ord­
inarily used in airpJ.ane nights, is shown in FigureJ..' 1.'hls record shows first f

the variat10ns 1n altltude that occurred while the plJ.ot was holding the ship level
at 10,000 teet and second. the response 01' the statosoope to del1berate ohs.nges ot'
altltude. On th1s record lihe varIat10ns ln a.ltitude are shown as ordinate dltfer­
enoes on the t1J.1Il, 0.01 moh corresponding to 2.46 feet. The lett half ot the
record shows cont1nuous changes ln altitude not 1nd1oated on the ship' 9 al1i1meter,
the max.1JIWm varlat10n be1ng of the order ot flfty teet. The r1ght baJ.f ot the
record shows the response ot t~ statoscope to ohanges 1n altitude otlOO feet. It
is of interest to note that both records ind1cate that the alrpJ.ane was lower at the
end of each test than it was at the start. It 1s possible that th1s was due to lag
ln the altimeter in the seoond test~ but 1t 1s not J.1kely to be true ln the t1rst
test which was at a oonstant alt1tude.

This work was all done to test the probable aocuracy of the statoscope, slnce
at ~e time no one seemed absolutely certain that there m1ght not be minor pressure
changes in the atmosphere that would oause slight errors when the statoscope read­
lngs were 1nterpreted as feeli ot elevat10n difference. One fact ls perhaps lnter­
esting in this conneotion. In no Case did the statoscope indicate that a given
plate Was h1&h when actual oorrect10n showed 1t to be low, or v1ce versa.
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