Jan. 2, 1951

W, P. RATCHFORD' ET AL 2,536,089
DEVICE FOR AUTOMATIC REGULATION OF FLUID PRESSURE

Filed March 19, 1948

N

\“
D
N
\\«\
4
navalg
2
Z14
//

/7,
Ao\
7

N gid
SN\

777
L 4?
NN
RO
\\\\\

QR

38

Jrnventorn
‘W, P.RATCHFORD
M.L.FEIN

: A . P raa
s 2.4 Leegot

ATTORNEY




Patented Jan. 2, 1951

2,536,089

UNITED STATES PATENT OFFICE

2,536,089

,DEVICE FOR AUTOMATIC REGULATION OF
TLUID PRESSURE

William P. Ratchford, Philadelphia, Pa., and
Martin L, Fein, Riverside, N. J.

Application March 19, 1848, Serial Ne, 15,944

3 Claims.
“(Granted

(CL
under. the act of March 3, 1883, as

209---21.6)

amended April 30, 1528; 370 O. G. 757)
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This “application is made under the act of
March ‘3, 1883, as amended by the :act of April
30, .1928, and the invention herein deseribed, if
patented in any country, may be manufactured
and used by or for the Government of the United
States of America for governmental purposes
throughout the world without the payment to us
of any royalty thereon.

This invention relates to a device for auto-
matically regulating fiuid pressurs in apparatus
such, for example, as a partially evacuated still,
and hag among its objects the provision of such
a device which is simple in construction, will
regulate the pressure closely to the desired value,
which is easily adjusted to various  pressures,
and which may also be used- as a manometer,
and such cther objects as will be apparent from
the following description and claims.

‘In general, accerding to the invention, the
regulating device has an outer hollow vertical
tube provided with an aperture near its top for
establiching ' communication with the pressure
apparatus. An inner tube, hermetically sealed
st its top and provided with an aperture at ifs
botiom, is removably fitted in an opening in the
outer tubs and is hermetically sealed therein with
its uppsr end projecting from the outer tube.
The inner tube is smaller than.the outer tube,
thus to allow space between them and a conduct-~
ing liquid, preferably mercury, is placed in the
bottom of the outer tube and covers the aperture
in the bottom of the inner tube. Thus pressure
change in the apparatus communicated to the
upper surface ¢f the liguid in the outer tube re-
sults in varying of the lguid level in the inner
tube.  One electrieal conductor with an external
lead razkes countinuous convact with the conduct-
ing liguid. A second electrical conductor with
an exbternal lead is located in the inner tube for
making and breaking contact with the upper sur-
face of the conducting liquid therein as its height
varies. The pcint of contakct of this conductor
with the liguid is vertically adiustable. The outer
tube is preferably transparent and provided with
calibrated graduations so that the height of the
mercury column therein as indicated by the grad-
uations may be used as the index for reading the
pressure in the apparatus. In use, the external
leads from the conductors are connected to elec-
tric control means which operates to regulate
the pressure.

For a detail description of the invention, ref-
erence is mads to the sccompanying drawing,
in which—

Pigure 1 strueturally shows the device at the
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left-hand side of the figure with parts broken
away for purpose of illustration, its association
with the pressure apparatus being illustrated di-
agrammatically at the right, and

PFigure 2 is a cross secticn on the line £—2 of
Figure:1.

In thedrawing, an outer hollow, vertical, trans-
parent glass tube |1 is provided with an opening
12 near its top for establishing communication
with the pressure apparatus. An inner glass
tube 13, hermetically sealsd at its top, is pro-
vided with an aperture 14 at.its boltom and is
removably fitted in an opening in the outer tube
as by a herimetically sealed joint {5, with ifs
uprer end {8 projecting from the outer tukbe,
tube: i3 being smaller than tube {{ so as {o allow
space between them. A sufficient quantity of
mercury i1 is provided in the bottom of the outer
tube to cover aperture {4 for all variations of
height of mercury in the tube encounferesd in
normal use of the device.

Conductor 2@ having an external lead 2! is
sealed in the inner tube in such manner gs to be
in - continuous contact with the mercury at 22.
Conductor 23 is secured at its upper end to a
non-rotatable, traveling, conducting nut 24
thregded on a rotatable conducting screw 25.
This screw is supported inside the upper end (2
of the inner tube by means of a conducting
bracket ‘28 held between tabs 27 and 28 integral
with the tube. The screw is rotatably held by
herizontal conducting tabs 29 and 38 fized to the
bracket in the manner illustrated. The lower
end 31 of conductor 28 makes and breaks con-
tact with the mercury. External lead 22 is con-
neeted to tab 28 so that the circuit from contact
21 is provided through the conductor, traveling
nut, screw and the tab.

For adjusting the height of contact 31, a mag-
netic vanse 35 is fixed to the upper end of screw

8. A manually rotatable ring masnet 35 is sup-
ported externally of the tube on 2 ledge 37 so as
to be in magnetic polar rosition relative to the
vane. Rotation of the magnest causes rotation
of the vans and consequent rotation of the serew,
thus to propel the traveling nut 24 vertically.

Graduations 28 on the outer tube provide for
pressure readings.

A manner of using the device is further illus-
trated in Figure 1, in which 48 represents a pres-
sure apparatus, as for example, a partially
evacuated still, in which it is desired to maintain
a close pressure control.. The still is connect-
ed in the usual manner to a constant delivery
vacuum pump 4. This pump is of capacity o
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draw a higher vacuum than that desired. A man-
ually controlled valve 42 is provided to admit air
to the pressure apparatus in such manner that
the pump very slowly reduces the pressure be-
yond the desired level. A second manually con-
trolled valve 43 is also provided to admit air.
This valve is similar to valve 42 except that
its inlet 44 is provided with a valve seat which
is closed by a solenoid operated valve rod 45
provided with g rubber valve ring 45 to engage
the seat, the weight of the valve rod closing
the ring on the valve seat. In operation, the
valve 43 is so set that when inlet 44 is open,
the air admitted will result in a gradual rise
in pressure in the still. The solenoid operat-
ing rod 45 is connected to a power supply line
50 through the switch 51 of a conventional
relay 52, connected to leads 2{ and 32 through
the line.

If the pressure in apparatus 48 is lower than
that desired, the mercury in tube #{ will rise and
that in tube {23 fall, thus breaking the contact at
31. This disconnects the eircuit through the
relay and closes switch 51, so that the valve
rod 45 is raised by the solenoid admitting air
through inlet 44. This causes a rise of pressure
in apparatus 49 so that the mercury in tube
i1 falls and that in tube {3 rises, re-establishing
the contact at 31. This connects the circuit
through the relay, thus opening switch 5¢ and
allowing valve rod 45 to drop by gravity cut-
ting off the flow of air through the inlet. This
results in a drop of pressure in the apparatus
and the cycle repeats. With proper adjustment
of valves 42 and £3, the cyclic changes occur
rapidly so that valve rod 45 essentially flutters,
thus controlling the pressure in the apparatus
48 very closely to the average.

The average pressure in the apparatus is ad-
justed by manipulation of screw 25, lowering
contact 3!, resulting in lowering of pressure.

A conventional calibrated manometer 60, such
as a U-tube type, may be connected to the ap-
paratus if desired as a check and for calibra-
tion of the graduated scale 38.

It will be apparent to those skilled in the art
that when regulation is desired at subatmos-
pheric pressures, the inner tube 13 may be evac-
uated more or less completely, depending on
the desired operating range. It will be further
apparent that when regulation is desired at su-
peratmospheric pressures, the pressure within in-
ner tube {3 may be made superatmospheric fo 2
degree dependent on the desired operating range.

By making simple changes in the valve sys-
tem and switch 51, and reversing the direction
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of pumping, it is evident that regulation may be
attained at superatmospheric pressures.

In addition to pressure regulation, the inven-
tion, with modifieations, may be employed as a
regulating flowmeter, or in general, may be used
to regulate any system in which a deviation from
& desired operating point may be made to vary
the liquid level of the conducting liquid.

Having thus described the invention, what is
claimed is:

i. A device for automatically regulating fluid
bressure in a pressure apparatus, comprising an
outer hollow vertical tube provided with an
an cpening near its top for establishing com-
munication with the pressure apparatus, an
inner tube hermetically sealed at its top and
provided with an aperture at its bottom, said
inner tube being removably fitted in an copening
in the outer tube and hermetically sealad there-
in with its uppsr end projecting from the outer
tube, said inner tube being smaller than the
outer tube so as to allow space between them,
condueting liguid in the bottom of the outer
tube covering the aperture at the bottom of
the inner tube, an electrical conductor with an
sxternal lead msking continuous contact with
the conducting liquid, and a second electrical
conductor with an external lead in the inner
tube for making and breaking contact with the
upper surface of the conducting ligquid in the
inner tube as ifs height varies, the point of
contact of the second conductor being vertically
adjustable.

2. The device of claim 1 in which the con-
ducting ligquid is mercury.

3. The device of claim 1 in which the outer
tube is transparent and provided with gradua-
tions matching the upper surface of the con-
ducting liquid therein for reading the pressures
in the apparatus.

WILLIAM P. RATCHFORD.
MARTIN L. FEIN.
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