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Serial No. 321,103

ALIEN PROPERTY CUSTODIAN

REMOTE READING ELECTRIC INDICATOR
GAUGE

Luelen Alfred Mauriee Corset, Paris, Franee;
vested In the Allen Property Custodian

Applcation filed February 27, 1940

The present invehtiont has for tts object a re-
mote readiig electric indicator gauge, based on
the well known prineiple of the potentiometer,
thig apparatus possessing, inter alla, tlie follow-
ing features:

The transmlitter of the indlcator gauge |s
formed by the combination, on the one hand of
& mechanlcal control device provided with a
laver of appropriaté shape, which s pivoted on
the upper end of two vertical guides fixed to a
baze which {4 mounted on the tank to be gauged,
along which guides there moves a float whose
vertical poésition éontrols the ahgular position of
the aforesaid pivoted lever, the angular move-
ment of which varies, by means of 4 rack and
plniion syst&m, the angular position of a trans-
mitting méthber, with, en the other hahd a po-
tentiometer (or liké meémber), the citcular wind-
ing and the rofary slider of which are arranged
ih 5 rémovable case provided with output termi-
nals and fixed on the base of the aforesald me-
chihical control device.

The recelver (which may be double) is formed
by the combination, on the one hand of twe coils
supplied by means of a gource of direct current
and through the potentiometer of the transmit-
ter, said coils being placed in the extension of
each other (and not superposed at right angles
to each other, a3 is the case In the known indi-
cators), with, on the other hand a movekle sys-
tem formed by &h armeture having two blades
madé of magnetlc metal and dynamically bal-
anced by means of an auxiliary armature made
of non-maghetic metal arranged along the bl-
seetor of the complementary angle of the angle
{120°) formed between the blades in question.

Other details and features will become appar-
ent in the course of the ensuing description made
in conjunction with the accompanying drawing
In whigh there has been shown diagrammatical-
ly and by way of a non-limitative example, ohe
embodiment of the remote resding eleetric indi-
cator gauge which Is the object of the present
invention.

Fig. 1 showd (partly in sectlon) & general view
of the transmitter;

Fig. 2 15 a vertléal section of the plectri¢ part
of the transmitter:

Fig. 3 shows a part of Flg. 2 and mére particu-
larly the electrie connsctions ¢f the potentiom-
eter;

Fig. 4 is a plan view of the tranamitter with
the outsidé conrections;

Fig. 5 13 an élevatlonal view of the case for
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the electric part and of the base of the trans-
mitter;

Flg. 6 is a plan vlew of Fig. 5;

Fig. 7 is a front view of & double receiver;

Fig. 8 is a side view thereof;

Flg. 9 is a sectlon along the line IX—IX of
Fig. 10;

Fig. 10 is a view in partial section dlong the
line X—X of Fig. 9;

TFfig. 11 shows a motlfication of Fig. 7;

Figs. 12 and 13 show plan views of cértaln de-
talls of the recelver;

Fig. 14 shows the diagram of the comnections
of the whole apparatus;

Fig, 15 i5 a plan view of the float;

Finally, Fig. 16 is 4 section along the line
XVI—XVI of Fig. 15 and shows a detall.

As shown i the accompanying drawing, the
transmitter comprises & circular hase | fixed to
the upper part of the tank R to be gauged, which
base supports the mechanical part of the appa-
ratus, viz. two vertical guldes 2, between which
can pivot a bent vertical lever 8§ pivoted at 4 on
the upbet part of the guides 2 along which there
moves, in the vertical direction, a double ficat 5
provided with guide rollers 8. The lever 3 car-
ries a rack T meshing with a pinion 8 fast on a
verticel spindle 8 which Is supported by one of
the two vertical guides 2 and passes through a
stuffihg box {0 mounted in the base I, which
stuffing box prevents any projection of liquid into
the upper part of the transmitier in case of jerks
imparted to the tank. ‘The upper end of the
spindle 8 carries a small actuating crank If.

The lever 3 is constantly subjected, in the
direction of the arrow F, to the action of a re-
tracting spring (2, an arrangement whereby sald
lever always tends to bear on the same side
against one of the rollers 8§, s¢ that the effect of
the play between sald rollers ls ellminated, the
action of the nforesald spring being optionally
completed by that of another roller 6.

The curve of the levér 8§ may be made to take
into account the shape of the tank, in order to
correct the discontinuity of the space between
the graduation in the receiver which will be de-
scribed hereinafter, and to obtain more even
graduations in sald receiver in the parts of the

cale which corréspond to the low polnts of the
tank, for which greater accuracy is required.

THe fulerum 4 of the lever 3 Is very high, which
enables the float to rise up to the top of the tank,
the remaining length of the lever arm 8 being
thus sufficient to enable satisfactory aceuracy to
be obtalned, even at the high polnts of the travel
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of the float. The float 6, which is of flat shape,
has great power for the control and, owing to the
aforesald flat shape, it can be readily passed, by
holding it vertically, through the orifice of the
tank, for assembling the whole arrangement.

The spindle 9 may actuate either a pointer
which moves over a dial, or the slider of the po-
tentiometer which will be described hereinafter,
it being possible moreover to combine the two
means with each other. On the base | is fixed, by
means of screws 13, a case |4 conteining the elec-
trical members of the transmitter.

The said electrical members comprise a circu-
lar potentiometer 18, on the windlng of which
there moves a slider 16 secured to a rotary insu-
lating plate IT which is driven by the spindle 9
through the crank i1,

The slider 16, which is of the double brush type,
moves, on the one hand on the winding 18 of the
potentiometer 18, which winding i3 formed by an
enamelled resistance wire 18 which is suitably
bared (by fliing) to permit of a good contact with
the slider and is wound on a flat ring 18 made of
insulaitng material, and on the other hand on a

metal ring 20 which does not possess any sub- .

stantial electrical resistance, sald ring belng
filxed, by means of screws, on another ring 2t
made of insulating material which is itself fixed
on an externally screw-threaded ring 22 that
serves, with the interposition of an insulating
member 23, to clamp the potentlometer 15 in the
bottom of the case (4 from which 1t is separated
by an insulating disc 24. A screw 25 and Iis
projection 26 prevent the parts 24, 5 and 23

from rotating when the ring 22 is screwed firmly :

home in the case (4 during assembly.

The plate |T which carries the double brush 16
and Into the recess 2T of which the crank-pin of
the crank 1l penetrates, is secured to a bush 28
which is rotatable about a spindle 29 fixed to the
case 14,

The ends of the wire 18 pass through the metal
ring 22 in two insulating bushes 30 (Fig. 3) and
are clamped in the slots of the terminals 314,

The circular contact ring 20 is connected to a
conductor 32 which passes through an Insulat-
ing bush 33 and is connected to the medlal ter-
minal 34 located between the terminals 34.

The three terminals 31 and 34 enable the wires
extending to the recelver, which is placed at a
distance, to be connected on the outside, the con-
nections between the transmitter and the receiver
belng shown in the general electrical diagram of
Fig. 14, The aforesald terminals are prevented
from rotating owing to the fact that they are
provided with square portions 385 arranged in the
corresponding square holes of an insulating plate
36. The external part of the terminals In ques-
tion and the connections extending thereto are
protected by a case 31 fixed to the box 14 by
means of screws 38 and 25.

As shown In Figs. 1 to 4 in particular, the mem-
bers which are assoclated wlth the case 14 form
8 separate electric apparatur which can be read-
1y detached from (or connected to> the mechan-
fcal control float device associated _with the
base 1.

The electric apparatus and the mechanical de-
vice when connected to each other form a per-
fectly liquld-tight assembly owing to the plastlc
joint 39 placed between the base | and the case
14, to the semi-hard washers 40 placed under the
heads of the screws i3 and fo the imsulating
washers 41 clamped by the terminals 31 and 34,

In order to enable the satisfactory operation of
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the apparatus to be checked before putting Into
use the tank to be gauged, each half of the double
float & is provided with & special device which
enables, on the one hend the tests for liguid-
tightness to be effected, and on the other hand
the float as a whole to be slid along the vertical
guides 2 and the bent Jever 3 which is placed be-
tween sald guldes. Saild device, which is shown
more particularly in Fig. 16, Is composed of a kind
of small tube 50 which is screw-threaded {nter-
nally and soldered on the wall of the half-float B,
the end of the tube that communicates with the
Inside of the float being constricted relatively to
the diameter of the screw-thread. After the
tests for liquid-tightness of the float have been
effected by means of the tube 50, & mass of lead
51 13 Introduced into said tube, & mass of plastic
material 52 is superposed thereon and the whole
is crushed by means of a screw 53. In the screw-
thread portion that has remained free of the tube
80, there is screwed, for effecting the assembly,
the end of a rod §4 which s sufficiently long to
project, even when the float is at the bottom of
its travel, outside a screw-threaded oriflce pro-
vided in the support {, which orifice is closed,
when the apparatus Is Intended to be put into
use, by means of a plug B85 carrying a column
55 which acts as a hase for a braking washer
clamped by the screw-threaded plug 57 of an In-
spection hole provided in the upper wall of said
case. Another plug 58 Is also screwed Iin the
same end of the case {4 and enables the cou-
pling between the pin of the crank (1 and the In-
sulating plate 1T carrying the brush (6.

It 1s known thet in gauging devices of the po-
tentiometer type, the recelver is provided with
two superposed colls which are arranged at right
angles and apparently form a single block of at-
tractive simplicity of construction, the angle of
90° formed hetween the two colls seemingly be-
Ing in perfect harmony with the necessity for
producing a resulting fleld acting on the mag-
netic armatire,

Such systems however have various drawbacks.
In fact, since one of the colls is outside the other,
each of them must be fairly flat and therefore of
limited power, so that thelr distance from the
movable soft iron armature must not be very
different. If the power Is Increased by a greater
width of winding, this quickly produces a falrly
bulky arrangement owing to the orthogonal de-
Vice, and the fixing in a recelving case hecomes
substantially Impracticable. If, on the other
hand, the power Is Increased by a greater thick-
ness of winding, the effects of the colls are no
longer identical for the same current, unless the
power of the outer coll is slightly Increased in
order to provide compensation, but in that case
the difficuity is encountered that there Is no
longer identical action In some cases and this
glves rise to errors of Indicdtlon. The mass of
the superposed windings furthermore facllitates
abnormal heating which impalrs the effclent op-
eration and the accuracy of the indicator,

The Indicator-receiver constructed according
to the present Invention does not have the above
mentioned drawbacks, but retalns the advan-
tages of the systems which have just been re-
ferred to.

As shown in Figs. 7 t0 13, and more particu-
larly in Figs. 9 and 10 which show a general view
of a double recelver indicator mounted in one
and the same case, that Is to say an apparatus
that enables two separate tanks to be gauged,
each recelver Is provided with two coils §0 and
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61 which are arranged in the extension of each
other and exer{ their opposing action on two
blades §2 and 63 of the soft iron armature 63,
the coils in question being fixed to each other
50 as to form a rectangular parallelopiped as-
sembly that enables them to be firmly fixed to
the case 65 by means of six screws 66 and 66’.
Bach screw 66’ which is made of soft iron and
is of predetermined length, acts, in addition to
fixing the coils, as an auXilary pole which exerts
an additional attraction on the blades 62 and 63,
in the extreme (maximum and minimum) posi-

10

tlon of said blades, which attraction enables the ~

amplitude of the movement of the pointer 68 to
be corrected, more sensitivity to be given the ap-
paratus at the end of the travel (case of an
empty tank for example) and finally all the ap-
paratus of the same series to be adjusted to a
standard dlal made beforehand, this being ef-
fected according to the results obtalned with the
first apparatus of the series (three on each side).

This arrangement enables colls to be obtalned
which are powerful, identical and the heating of
which is very slight.

This organization and arrangement of the coils
furthermore enables, in case one of the colls Is
defective, such coil to he replaced without touch-
ing the other.

Owing to the fact that the system of blades
62 and 63 have to be perfectly balanced dynami-
cally in particular in the case in which the de-
vice is used on vehicles are subjected to vibra-
tions such as automobiles, motor launches, sero-
planes, rail coaches, etc. the blades In ques-
tion form between them an angle of 120° and
the dynamic balance referred to above is ac-
curately obtained with a third blade 57 which is
made of non-magnetic metal and is of the same
shape as the other blades, but more or less thick
according to the respective densities of the
metals, and taklng into account the weight of the
pointer 68 which, although ultra-light, must oh-
viously be compensated for.

It will immediately be seen that by means of
the novel device, a very powerful, accurately bal-
anced electrically and mechanically, and very
rugegcd arrangement is obtained in a very simple
manner. Of course, the shape of the magnetic
bhlade and that of the compensating blade may
vary according to the actions desired.

The power of the torque which acts on the
blades is of fairly great importance owing to the
presence of the pointer 68 whereof the mass, al-
though very small, can only be theoretically per-
fectly balanced hy means of an opposite mass
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relatively to the pivotal axis, which mass is ar-
ranged fairly far to the rear, which would re-
quire a bulky case. MNow, the effect of the mass
of the pointer 68 will be more reduced as the
resultant torque which acts on the blades 62 and
63 is greater,

The spindle of the movable system is adjust-
ably mounted in a stirrup 69 (see Figs. 10 and 12)
serving as a support for each of the two coils, the
framework of which is formed by a fiat tube 10
soldered to a flange 7t that comes into contact
with the stirrup 69 on which it is fixed.

As stated above, the receiver which is shown
by way of example in Figs. T to 11 15 a double
receiver indicator. In the case of large aero-
planes for example, in which the fuel tanks are
often arranged in pairs, it is sufficient to have one
double indicator, the case of which carrles two
graduated scales and a single row of figures
(Fig. T).

In the case of a single fuel tank and of a single
oil reservoir, it is possible, as shown In Fig. 11, to
graduate one of the scales for the fuel and the
other for the ofl.

The operation of the device which has just been
described is substantially the same as that of the
known potentiometer gauges. By the effect of
the slider 16, the reslstance 16 of the potenti-
ometer 15 is divided in a ratio that depends on the
position of the slider 16, that is to say on the
position of the float 5, consequently on the quan-
tity of liquid contained in the tank R to be gauged.
The intensity of the current fiowing through the
coils 60 and 61 is in the same ratio, and the two
flelds produced by the two aforesaid ccils are pro-
portional to the Intensities of the current flowing
throueh said coils. In the position shown in Fig.
9, the attraction exerted hy the coil 61 is greater
than that exerted by the coil 60, but as the attrac-
tion effects decrease as the blades 62 and 63 move
nearer to the geometrical centres of the colls, it
follows that for each position of the slider I8
of the potentiometer there exists only one posi-
tion of equilibrium of the blades of the receiver
s0 that the index cof the pointer 68 occuples qulite
a, definite position on the graduated scale 18.

It is obvious that the embodiment of the re-
mote reading electric indicator gauge desciribed
above and illustrated in the accompanylng draw-
ing is only given in an indicative and non-limita-
tive manner and that the device in question could
be subjected to any modifications of detail with-
out departing frem the spirit of the inventicn.

LUCIEN ALFRED MAURICE CORSET.



