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The present invention has for main object an
automatic device for creating and maintaining
in a closed chamber or enclosure s bredeter-
mined partial vacuum; it also includes an im-
provement by means of which the speed for
automatically obtaining said partial vacuum and
for re-establishing atmospheric pressure Is ad-
justable at will, Finally, {t includes all applica-
tions of said device and of its Improvement;
however, the Invention is more particularly ap-
plled to the control of the graduation of alti-
metric, manometric and like apparatus.

In lts construction, the device 158 maihly char-
acterised by the fact that the closed chamber or
enclosure is connected to a cock or the llke, ar-
ranged to pui sald enclosure in communication
elther with the atmosphere, or with a source
of partial vacuum, according to its position, sald
source belng electrically controlled by a clrcuit
comprising a first adjusting switch, actuated by
hand, snd a second switch automatically actu-
ated by a standard pressure-gauge which meas-
ures the pressure in the enclosure.

Functionally, the devlce 1s characterised by
the fact that when the pressure in the enclosure
exceeds the value corresponding to the position
initially given to the hand adjusting swltch, the
control circuit Is In such condition (elther
closed, or open) that the cock puts the enclosure
In communication with the source of partial vac-
uum; whereas, when the pressure in the enclo-
sure becomes lower than the adjusted value, the
manometric switch changes the conditlon of
the control circuit (elther opening it, or closing
it) so that the cock puts the enclosure In com-
munication with the atmosphere.

The device can therefore form the subject-
matter of two main forms of construction:

{(a) In one, the control circuit is closed when
the pressure In the enclosure eXceeds the value
corresponding to the positlon inltially given to
the hand adjusting switch, and the position of
the cock putting the enclosure in communica-
tion with the source of partial vacuum, corre-
sponds to the excltation of the control elrcuit;

(b) In the other, the control clrcuit Is closed
when the pressure in the enclosure no longer
reaches the value corresponding to the position
Inltially glven to the hand adjusting switch, and
the position of the cock putting the ehclosure In
communleation with the source of partial vac-
uum therefore corresponds to the non-excita-
tion of the control clrcuit.

But In both cases, 1t will be seen that the appa-
ratus comprises means adapted to place the posi-
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tion of the automatic switch under the control of
that of the adjusting switch; now, numerous con-
trol means of this kind are known, and it can be
sald, in that sense, that the Invention i1s char-
acterized by the new application of these known
means to the control of a manometric switch, in
order to obtain new Industrial results, particular-
ly when the device ls used for controlling the
graduation of altimetric, manometric or like ap-
paratus.

The control of altimetric apparatus 1s usually
effected by arranging the latter under a vacuum
bell in which a pressure Is created correspondlng
to that of the varlous altitudes at wnich the In-
dication supplied Is to be controlled. This bell
i1s usually In communication with the atmosphere
and s vacuum pump, by means of conduits pro-
vided with cocks., These cocks are actuated by
hand until a standard pressure-gauge connected
to the bell indicates the desired value.

Now, experlence has shown that 1t is extremely
long and laborlous to obtain these exact pressures
within 0, 1 m/m, when the operation is repeated
many tlmes, owlng to the oscillations of the mer-
cury column and to the slowness with which it
comes to equillbrium, then, owing to the fact
that the changes of pressure of the air in the bell
determine variations of temperature, equllibrlum
with the surrounding medium lIs only re-estab-
lished slowly. Finally, notwlthstanding all the
care taken, an error always subslsts, called per-
sonal equation.

The invention allows of obtaining automati-
cally, exactly, and in the minimum tlme, any de-
sired pressure in the vacuum bell.

The device generally characterised ahove can
be constructed according to various forms, all in-
cluded In the Invention, and which can differ
from each other, in particular, by the nature of
the cock, of the source of partial vacuum, of the
hand adjusting switch, of the automatic switch, of
the electric wirlng putting sald second swiltch
under the control of the first one, of the standard
pressure-gauge actuating the automatle swlich,
ete. Itisobvious that each of these various mem-
bers can be any one of those used in the art and
not only those which will be described hereinafter
in & particular form of construction of the in-
ventlon taken by way of example.

The improvement by means of which it is pos-
sible to adjust at will the speed with which the
desired partial vacuum Is ohtalned and the speed
with which atmospheric pressure is re-estab-
lished, 1s characterised, in its construction, by a
normally open contact which, when it 13 closed,
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shunts both switches of the control circuit; by a
normally closed contact arranged In serjes on the
control circuit; and by an adjustable leakage
varfometer controlling sald contacts.

Functionally, said improvement is character-
ized by the fact that {f the speed for obtaining
the partial vacuum is too great, the variometer
opens the riormally olosed contact, which cuts off
the control circuit and actuates the cock in the
direction for throttllng the suction of ‘the source
of partlal vacuum, whereas, 1f the spesd for re-
establishing atmospheric pressure ds too freat,
the varlometer closes the normally open cohtadt,
which closes the control circult and actuates
the cock in the direction for throttling the com-
munication with the atmosphere.

It will therefore be seen that, in the vacuum
bell, the pressure will be established according
to a law corresponding to & constant upward or
downward speed of adjustable value; for instance
5, 10, 20 or 50 meters per second.

The three main elements of the preferred form
-of constriiétion of the device, illusirated by way
of example ih the erccompanylng -drawing, -gre
constituted:

(1°) B¥Y a meroury barometric pressure-gauge
the vertical tube of which is preferably made of
insulating materlal and provided with -metal
members which can come in contact with the
mercury column.

{2°) By wun ad]ustable variometer controlling
one or more electric contacts.

¢3°) By -one or more ‘elr cocks controled by
the -contacts of the harometric column-or those
of the wariometer or both simultaneously. An
clectric switch allows of choosing the altitude at
which the pressure In the bel-is to be adupted,
whilst a cock comblned with the varlométer -al-
lows of adjusting the upward or downward speed.
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The operation for opening and closing -the eock '40

or cocks can be eontrolled by &ny suitable means
such as an electromagnet, but préferably, by the
expansion of a heated wlre, the effect belng more
graduel. -

The acecompanying drawing illustrates the gen- *

eral diagram of the plant. Reéference number |
‘desfignates the mercury barometer having con-
tacts; 2 the altitude switch, adjustable by hand;
3 a three-way cock controlled-by the heated wire
-4. ‘The variometer § 1s-composed -of ‘two -eap-
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-cock 9 of the variometer.
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sules 6 and T, an undistortable vessel 8 and a
progressive cock 8; 1 controls the contacts 10
and (I, The vat of the barometric pressure-
gauge | 1s connected, on the one hand, to the
cock 3 and, on the other hand, to the vacuum
bell 12 connected in its turn to the variometer
and to a control pressure-gauge 13, The vat of
the pressure-gauge having contacts 1s connected
to one of the poles of a source of current 19; the
circudt closes through the mercury contacts,
switch 2, expansible wire 4 and reaches the other
pole through the normally closed contact 10.
The wire 4 can also be supplied with current
through the normally open contact I1.

The operation is as follows:

When the switch is on the dead contact-piece
t4, the electric circuit is cut off, the wire 4 Is
cold and the cock 3 open to the atmosphere IT.
The switch 2 being on the contact-plece corre-
sponding, for instance, to an altitude of 3000
meters, the current passes through the wire 4,
which expands, and the cock 3 opens to the vac-
uum pump connected-at 16. Suction takes place
in the vat of the pressure-gauge | and In the vac-
uum bell 12 until the mercury column of pres-
sure-gauge | reaches below the level of the con-
tact-piece corresponding to 3000 meters, and
cuts off the current. The wire 4 cools, actustes
the cock which again tends to cause the pressure
to Increase.

Finally, equllibrium is obtained and the cur-
rent passes intermittently through wire 4, heat-
ing 1t moderately, which maintains the cock 3
closed. The pressure remalns stable In the bell
12, It will be noted that said pressure is auto-
matically fixed when golng up or down,-on the
contect-plece: chosen-by the switch 2. The speed
of the variation of pressure is controlled -by.the
Thus, if the upward
speed exceeds that fixed by the variometer, the
lever I8 will cut off-the contact 10, this having
the effect of cooling the wire 4 and of reducing
the opening of the cock 3 to the vacuum pump.
On the contrary, If the downward speed is too
great, the variometer will close the contact 1,

-wire 4 is supplied with current and reduces the

opening of cock 3 to the atmosphere. It will be

noted that the speeds fixed by the cock 9-are in-

dependent of the volume of the bell 12,
CHARLES HILATRE HENRI RODANET.



