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It'is known that tlie measure of the “indicated
velocity” of an alreraft, which corresponds to the
measure of its lift, is now normally effected with
Instruments of the {ype of the differential ma-
nometer, connected with an intake antenna,
which comprises almost generally a Pitot tube
associated with & static pressure intake. The
antenna. is usually secured in a suitable position
at a certain distance away from the leading edge
of the wings, taking care that the intake 1s placed
&t a point which Is influenced as little as possible
by the reactlons due to the movement.

However, although 1t is possible to obtain cor-
rectly the total pressure, which Is the sum of the
static and of the dynamic pressures, even in the
proximity of the iifting surfaces owing. to par-
ticular devices for causing the Pltot to be non
sensitive to substantial variations In the direction
of the stream (Wwhich has heen obtalned by in-
serting it inside a larger tube sultably shaped)
it 15 sufficient that the Intake Is effected in a Zone
in whi¢ch thHe speed potential has a constant
ratlo between the total pressure and the veloc-
ity actording tlie Bernoulli's law.

However, it has not been possible up to the
present, to eliminate ih a perthanent mantet the
disturbing action of the velocity on the static
intake, so that In some cases, it Has been pro-
posed to provide an antenns susperided from'a
hellow cable 56 &5 to bring this Inthke to a zone
in which' the disturbances caused by the move-
ment of the alrcraft are partially or totally ab-
sent. However, apart from unfavorable lotal
conditions, the difficulty for obfaining an efi-
clen{ static intake in aviation, is-particularly se-
rious, because; as regard the troposphere, and
the.veloclties to be considered at the present day,
the static pressure is always sobstantially great-
er than the dynamic pressure, so that if the
measure of the total pressure is taken to be ac-
curate, an error of only 1% in the statlc pres-
sure Intake, produces a much greater error In
the differential determination of the dynamic
pressure, (and consequently of the Indicated ve-
locity), which error, varying in decreasing reia-
tion with the velocity, may assume values from
3% to 300%. Consequently, the inherent sim-
plicity of the Pitot tube, used in hydraulics for
over two centurles, Is thus seriously compromised
in areonautics relatively to the static pressure in-
take,

The present invention is intended to eliminate
the static pressure and the serious inconven-
lences thereby caused when using it on aircrafts,
pnd 1s based on the princlple of the known dou-
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ble Pitot’ tithe used in hydraulics, taking how-
ever Into account the particular aerodynsmiical
conditions which tend to complicate the prob-
lem* to" be soived. The  problem 18 solved, ac-
cordihg’ to' the inventlon, generslly by placing
two - Pltot heads oppositely disposed’ with respect
to one another, inslde a guide- tube adapied to
corivey antl fo-regulate the alr stream sb-as to
fulfill the following conditions;

(1) To insure the total pressure Intake sub-
stantially independently from-the actual dlrec-
tioni-of Ineldence;

(3 To form a-fleld of velocity potentlal near
the countercurrent Intake of the first Pltot tube;

(3) 'To reproduce another field of velocity po-
tential, in a- sectton- further down, nesr the
exit, inx the direction of the stremm of the second
Pitot tube placed it opposition, after the other
Pitot- tube:-

(4) 'To provide & communication between the
two Pltot' heeds; respectively: with: the two com-
partments in & tlghtly- closed box, separsted with
an elastic membrane- actlng as sensitive element
of a differential manometer.

The generid shape of tHe guide tube, Is similar
to that of & Venturl tube; sald guide tube 1s-cylin-
dricel.on 1t&-outer surface, and'is-provided inside
with & cylindriéal ceniral middle portion; merg-
ing et both ends with cenical profile; the two
Pitot ihtakes-belng:placed each inside said comi-
cal proflle; so‘that the corresponding free sections
of the gulde tube' may have equal- aress. By
meahns of tests-in the:wind tunnel; it 1s-possible
to' determine the most’ suitable conieal profiles
and- aliy other dimension of-the device in relation
with the diamieter of the Intake. Theoretical
considerations, assisted: by practical tests; are
favoiable to the positive results obtainable; as
well-as to. the possibllity. of-reprodacing in-series
construstion the antering aceording to the inven-
tion, thus eliminating the necessity of individual
callbration,

It s possible consequently to manufacture for
aerial uses, a device similar to the double Pitot
tube well known in hydraulics. Bald device being
adapted for measuring the indicated velocity in
relation to the difference of pressure in the two
Pitot tubes, without the use of static intakes. In
fact, In the first of these tubes, placed in counter-
current, the total pressure P, is equal to the static
pressure Py plus the dynamic pressure Pa, gen-
erally multiplled by a coeficient K; while the sec-
ond tube disposed in the direction of the stream,
gives a pressure P2, which is equal to the static
pressure Ps, minus the dynamic pressure Py, mul-
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tiplied by the same coefficient K. Consequently,
the difference P1—P2, which may be measured
with a differential manometer or other equiva-
lent Instrument, has the value of 2%pa, which may
be immediately traduced for showing the indi-
cated velocity, while the static pressure Ps Is neu-
tralized and has no influence on the measure. It
must be observed that the differential manometer
operates with pressures which are at least twice
as much the pressures acting in the present in-
struments provided with a Pltot static antenna,
which allows, in additlon to a greater resistance
to be asslgned to the operating elements, a great-
er accuracy in the working of the indicator, even
at slow speeds. It may also easily be proved
that If the registration of the total pressures P
and Pa was subjlected to errors comparable to
those to which Is subjected the static pressure
oblalned from the velocitles indicated with the
antenna according to the present Invention,
would generally be of an order considerably
smaller.

The form of constructlon of the present inven-
tion shown schematically in the accompanying
drawing comprises an snemometric Intake an-
tenna with a double Pitot tube, connected to an
indicating instrument.

The tapered body | is traversed longltudinally
by a cylindrical bore, which in the middle is pro-
vided with a diaphragm 2 forming two closed end
gections 3’, 3’°, acting as Pltot tube heads op-
posed to one another. A tubular casing 4 which
in the Inside has a smaller diameter central por-
tion merging towards the end openings with coni-
cal profiles having different inclinations, serves
to capture the air stream substantially inde-
pendently with respect to the effective directlon
of the outslde stream, and to convey said stream
50 that In the neighborhood of the free ends of
the two Pitot heads, the same axlal dynamic pres-
sure 1s present, directed axially in the direction of
the relative movement. The tapered body I is
rigidly fixed to the tubular casing 4 by means of
a support b, in correspondence to which the cas-
ing Is provided with a supporting arm 8 adapied
for fixing the antenna to the aircraft. Both the
support § and the arm 6 have streamlined profiles
50 as to oppose the minimum resistance to the
alr current., These parts, as well as the tubular
casing 4, are traversed by the tubes T’; 1’’ pro-
viding communications between the Pitot heads
3, 97, respectively with the two compartments
8’, 8’ of the tightly closed chamber 8, provided
with a separating elastic membrane 8, Chamber
§ thus provides an element of a differential ma-
nometer, in which the deformations of the mem-
hrane 8 are amplified by means of an amplifying
mechanism, gnd caused to rotate an index finger
moveable on & graduated dial. At any point
along the tubes T’, T’*, for example, before the
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point of insertion of these tubes to the Indicating
instrument, sald tubes are connected together by
a tube 10 provided with a cock i, for openlng
or closing at will the communications between
said tubes T’ and 1’°.

Supposing that the relative movement of the
alr with respect to the intake antenne, takes
place In the direction indicated by the arrows
and that the cock 11 is closed, in the tubes 3°, T*
and in the compartment 8’, the pressure P1 will
obtain, the compartment 8’’, there will be the
pressure Pa=P3;—kPd. The membrane 9 will
consequently tend to bend itself towards the com-
partment 0’ to an amount such as to balance the
elastic forces developed by It with the pressure
increase P1—Pa—2k.Pd, existing in the compart-
ment 8’, while the static pressure, which 1is pres-
ent on both sldes of membrane 8 is neutralized.
If now the cock i{ is opened, thereby causing
tubes 1T° and T’’ to comunicate with one another,
through the tubes 3’, 17’, 10, T"* and 3’, an air
current will be created, and in both compart-
ments 8, 8" of the chamber 8, the pressure:

Pkl

2 a

will obtaln, By setting now the index finger of
the differential manometer to zero, it will remain
in this position whichever Is the velocity of the
stream. This is an essential condition to which
the antenna according to the present Inventlon
must comply. On the other hand, the possibility
of passing through the two Pltot heads a stream
of alr which produces a strong scavenging action
therethrough, provides a very efficient means for
preventing the formation thereln of dangerous
obstructions.

The two oppositely disposed Pitot heads, in-
stead of being combined into a single tubular
casing, may also be arranged as two separate an-
tennaes, each of which comprises g Pitot head
provided with a sultable tubular casing, having
its own support and a sultable tubing; In such
case sald two antennaes must be mounted oppo-
site one to the other, and at such distance from
each other as to avold mutual interference, The
tubings leading from these antennaes, will be
connected to the indicating instruments as above
described, and the gperation of the whole unit is
1dentical with that of single antenna, which lat-
ter however, is to be preferred for practical con-
slderations.

In the form of construction illustrated in the
accompanying drawing, the operation of the cock
i1 may be efiected by the diaphragm 2, by mak-
ing this latter moveable, or by controlling said
cock from a distant point by means of an electro-
magnet.

AUGQUSTO BARONI.



