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Among the objects which I have in view is 
the provision of a new and improved electri 
cally operating control which is connected 
up with the ailerons - and/or the elevators 5 whereby lateral and/or longitudinal tipping 
is automatically corrected and the aeroplane 
maintained level in normal flight. 

For this purpose I have invented a new 
and improved control tube which tips or loses 
its level position with the plane and which 
when tipped establishes electrical circuits 
through solenoids which are connected up to 
operate the ailerons and/or the elevators. 

I also have invented an improvement in 
the solenoids employed to operate the 
ailerons and/or the elevators, the same being 
divided into sections so that the proper con 
nection will be provided dependent upon the 
amount of digression from normal flight. 
Again I provide means for automatically 

righting an aeroplane which has become in 
verted in flight. 
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Again I have applied the principles of my 
invention to use in connection with a radio 
or other altimeter whereby the aeroplane 
will be automatically maintained at a pre 
determined elevation of flight. 
Other novel features of construction, and 

also of arrangement of parts will appear 
from the following description. 

In the accompanying drawings wherein I 
have illustrated the practical embodiments 
of the principles of my invention, Fig. 1 is 
a diagrammatic view showing one of my im 
proved stabilizer tubes connected up with a 
pair of oppositely disposed solenoids and 
arranged for automatically operating either 
the ailerons or elevators of an aeroplane. 
Fig. 2 is a similar view, but incomplete 

showing the tube tipped and one of the sec 
tions of one of the solenoid energized. 

Fig. 3 is a broken longitudinal section on 
enlarged scale of the tube, the conductive 
liquid and the non-electrolytic fluid being 
shown only at one end. - 

Fig. 4 is a cross section of the tube taken 
along the line 4-4 in Fig. 3. 

Fig. 5 is a broken perspective of the surge 
preventer. 

Fig. 6 is a diagrammatic view showing a 
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pair of my improved stabilizer tubes ar 
ranged for the control of the ailerons and the 
elevators to automatically return the airship 
to and maintain it in its normal level flying position. 

Fig. 7 is a diagrammatic view showing 
the combination with the arrangement shown 
in Fig. 6 of means for righting an inverted aeroplane. 

Fig. 7a is a detail in enlarged section illus 
trating the preferred arrangement of the 
control switch. 

Fig. 8 is an enlarged vertical section of the vertical control tube. 
Fig. 9 is a plan view showing the princi 

ples of my invention embodied in an ar 
rangement for use in connection with a radio 
frequency altimeter for maintaining the 
aeroplane in flight at a constant predeter 
mined height above the ground. 

Fig. 10 is a side elevation of the same 
showing the altimeter and some of the wir 
ing being omitted. 

eferring first to Figs. 1 to 5 inclusive, 
1 represents a tube formed of suitable non 
conducting material. In Fig. 1 I have in 
dicated the tube as formed of transparent 
material such as glass, but in practice a less 
fragile material, such as bakelite, is prefer. 
able. The ends of the tube are sealed as by 
the caps 2 and 3 which may be screwed onto 
the ends of the tube. 
The tube is mounted on the aeroplane in 

such manner as to be horizontal when the 
aeroplane is in normal level flight. 
Along its top center line and adjacent to 

either end of the tube the wall of the latter is provided with a series of spaced apart 
holes through which the contact posts 4 are 
downwardly inserted. The holes and the 
posts are threaded to secure the posts in 
position and also to permit an adjustment 
of the protrusion of the posts into the inte 
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rior of the tube, thus adjusting the sensi 
tivity of the stabilizer. 

In the lower portion of the tube is con 
tained a body 5 of liquid which is a good 
conductor of electricity, such as mercury. 
The top level of the liquid 5, when the tube 
is horizontal, is below the lower extremities 
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the control tube. 
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of the posts 4. The posts are adjusted rela 
tive to the top level of the mercury to obtain 
the sensitivity desired in the operation of 

Above the level of the mercury is a body 6 of non-electrolytic fluid, 
preferably a liquid of low viscosity, such, 
for instance, as carbon tetra-chloride. The 
posts must be of material which will not 
alloy with the mercury or other fluid. 
When the tube is horizontal the lower ends 

of the posts are immersed in the liquid 6 
and such liquid lies between the extremities 
of the posts and the mercury, thus prevent 
ing arcing or spark jumping. 

provide a surge-preventer for the mer 
cury. Thus I have shown a bar 7 which is 
preferably flat, and of material which will 
not alloy with the mercury or other fluid, 
such as steel or iron. At intervals the mate 
rial of the bar is cut and alternately bent 
upwardly and downwardly to form the fins 
8 and 9, respectively, which fins are immersed 
in the mercury and prevent the mercury from 
surging as the tube is tipped. One end of 
the bar 7 is provided with a threaded con 
tact post 10 which extends through a snugly 
fitting cylindrical neck 11 in the cap 2. The 
other or inner end of the bar 7 is suitably 
supported as by insertion into a slot 12 
formed in the inner end of a cylindrical 
boss 13 of the cap 3. The slot 12 may be 
annular in form so that a portion thereof 
will always be properly disposed to receive 
the inner end of the bar 7. The surge 
preventer acts as a conductor of the electric 
current. , 
14 and 15 represent a. pair of solenoids 

oppositely disposed and having their cores 
16 connected as by links 17 to a pivoted 
lever 18 which is coupled as by the links 
19 to the controls, such as the ailerons or the 
elevators of the aeroplane. 

20 represents the source of electric current, 
preferably a dynamo which may be driven 
by the aeroplane motor. 
One side of the dynamo 20 is connected by 

the branched wire 21 with the front ends 
of the coils of the two solenoids while the 
other side of the dynamo is connected by 
the wire 22 with the binding post 10. The 
ground circuit is provided with a switch 23 
convenient to the hand of the operator of 
the aeroplane. The switch is arranged so 
that the entire control circuit may be thrown 
into or out of operation at the will of the 
operator. 
The coils of the solenoids are preferably 

divided into sections, as shown, the number 
of sections being equal to the number of bind 
ing posts 4 at each end of the tube 1. Thus 

. I have shown three binding posts at each end 
of the tube and the coils each divided into 
three sections. The number of sections into 
which the solenoids are divided and likewise 

5 the number of binding posts 4 depends upon 
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the sensitivity desired for the control. The 
outer ends of each of such sections are con 
nected by a wire 24 with the correspondingly 
positioned binding post. 
With the switch23 closed and the tube 1 in 

a horizontal position as it is when the aero 
plane is in normal level flight, the posts 4 are 
all out of contact with the mercury in the tube 
and thus the circuit which includes the dyn 
amo is broken and the solenoids are disener 
gized and the controls are not activated, but 
when the tube tips, as it does as the aeroplane 
assumes a non-level position, the mercury 
will rise at the lower end of the tube, as in 
dicated by the line a in Fig. 2, thus bring 
ing it into contact with the first binding post 
4 at the left end of the tube and thus com 
pleting the circuit which includes the first 
section of the coil of the solenoid 14 and caus 
ing the lever 18 to be swung counterclock 
wise, thereby shifting the ailerons or the ele 
vators, as the case may be, to restore the areo 
plane to normal flying position. In case the 
angle of the tip is sufficiently great the next 
or the remaining posts at the end of the tube 
will be brought into electrical contact with 
the mercury, thus energizing the next or the 
remaining sections of the solenoid coil and 
thus setting the controls at a greater angle 
of compensation to bring the aeroplane back 
to normal through a greater arc. 
In practice. I make the first sections of the 

solenoid coils of sufficient strength to move 
the controls against maximum resistance. 
The other sections are supplementary to in 
crease the angles of control movement. 
When the aeroplane is brought back into 

normal flying position, the contact between 
the posts and the mercury is interrupted by 
the leveling of the tube, the solenoid is dis 
energized and the controls return to normal. 
Insomuch as mercury and similar conduc 

tive liquids are unstable, it is necessary to 
prevent the surging of the liquid, since other 
wise intermittent contacts with the posts might ensue, confusing and impairing the 
Operation of the automatic control. I am 
able by means of my surge-preventer to ren 
der the mercury stable. Again the use of the 
Surge-preventer as a conductor of the current 
provides a route of less resistance through 
the mercury to the points of contact and 
lessens the resistance of the travel of the cur 
rent through the mercury when contact is 
made. 
The non-electrolytic fluid prevents the oxi 

dization of the mercury which would render 
it too sluggish and also prevents the vapori 
zation of the mercury due to spark gaps 
which would result in arcs. 
The electrolytic substance should have no 

chemical reaction with the conductive liquid 
and should have so much less specific grav 
ity that it will always remain superimposed 
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On the mercury and will not form an emul 
sion therewith as a result of vibration. 

Referring now to Fig. 6, I have shown the 
application of my improved stabilizer tubes 
to the automatic control of both the ailerons 
and the elevators of an aeroplane. 
Thus one of the tubes, indicated at 1a, is 

positioned transversely of the aeroplane so 
as to be responsive to lateral tipping of the 
latter, and the posts 4 of said tube are con 
nected to the opposed solenoids 14a and 15a 
whose cores are linked to the lever 18a, which 
is connected up to the ailerons. Again a 
second stabilizer tube, indicated at 1b, is dis 
posed longitudinally of the aeroplane so as 
to be responsive to the ascent or descent of the 
latter. The posts 4 at the opposite end of 
the tube 1b are connected up, respectively, 
to the coils of the opposed solenoids 14b and 
5b which are linked to the lever 18, which 
in turn is connected to the elevators of the 
aeroplane. 
The lead 21a from one side of the dynamo 

20 is connected to all the solenoid coils, while 
the opposite lead 22a of the dynamo is con 
nected to the posts 10 of the two tubes 1a, 
and 1b. 23 represents the control switch 
placed convenient to the hand of the operator. 
The preferred arrangement of this switch 

is illustrated in Fig. 7a, the electrical con 
nection between the portions of the lead 22a 
being normally maintained by the disk 23a. 
which is spring pressed in place. The switch 
is mounted on the control stick 23b within 
reach of the operator's hand. When the 
operator wishes to put the automatic control 
out of operation, as when landing or taking 
off, he presses the button 23c downwardly 
and this interrupts the lead 22a. If he loses 
consciousness the switch automatically closes 
and puts the control into operation. 

It is obvious that the aeroplane would be 
automatically returned to normal flying posi 
tion when a deviation therefrom occurs. In 
taking off and in landing the switch 23 is 
thrown open. 

In Fig. 7 I have shown the control illus 
trated in Fig. 6, arranged to automatically 
right an aeroplane which is traveling in an 
inverted or upset state. In this case the 
branched lead 21a is connected to the sole 
noids 14a and 14b which are arranged to 
activate the left aileron and the up-elevators, 
while the solenoids 15a and 155 which acti 
vate the right aileron and the down-elevators 
are connected to a branch conductor 21b 
leading from the lead 21a and in which con 
trol tube 24 is interposed. 
The tube 24, which is shown in detaii in 

Fig. 8, is vertically disposed while the aero 
plane is in normal flight. The tube comprises 
a cylindrical portion formed of bakelite or 
some other suitable non-conductive material, 
which is mounted in a base 25 which may be 
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secured to a portion of the fuselage. The top 
of the tube is closed by a cap 26. 

27 represents a body of conductive liquid, 
such as mercury, which when the aeroplane is 
right side up occupies the lower portion of 
the tube and forms an electric connection be 
tween the two opposed binding posts 28 and 
29 which extend through the wall of the tube 
adjacent to its lower end. These posts are 
connected to the ends of the conductor 21b 
at the interruption in the latter as illus 
trated in Fig. 7. 

In the tube 24 above the mercury is a body 
of non-electrolytic fluid 30. 
The cap 26, which may be of non-conduc 

tive material, is provided with a binding 
post 31 which extends through the side wail 
of the cap and said post 31 is connected by 
a branch conductor 22b with the lead 22d. 
32a represents wires connected to the sections 
of the Solenoid 14a and 32b represents wires 

and these two groups of wires are led into 
the interior of the tube 24 at different points 
through holes in the side wall of the cap 26, 
the said groups being normally insulated 
from each other and from the binding post 
31. When the aeroplane is inverted and the 
tube 24 is likewise inverted, the mercury 
flows to the opposite end of the tube 24, thus 
interrupting the continuity of the conductor 
21b and breaking the electrical connections 
between the solenoids. 15a and 15b and the 
dynamo, thereby preventing the right aileron 
from being thrown to raise the right wing of 
the plane and also preventing the elevators 
from being set to direct the plane upwardly. 
Simultaneously the mercury now establishes 
electrical connection between the binding 
post 31 and the ends of the wires 32a and 
32b, thus energizing the solenoids 14a and 
14b, and thereby setting the left aileron and 
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the up-elevator to cause the aeroplane to 
right itself. 
Again I show in connection with the auto 

matic control means already described, the 
employment of a radio frequency altimeter for automatically maintaining an aeroplane. 
at a predetermined elevation above the 
ground. This arrangement is illustrated in 
Figs. 9 and 10 of the drawings. 
The radio frequency altimeter is not perse 

the subject matter of the present invention, 
and therefore I have simply indicated it gen 
erally in the drawings instead of illustrating 
and describing its construction in detail. It 
is sufficient for the present purposes to state 
that it comprises a plurality of signals, 
usually incandescent lamps, which indicate 
elevations. In the present practice the oper 
ator of the aeroplane notes such signals and 
operates his controls when necessary to cor 
rect faults in elevation. Therefore as now 
employed, the effectiveness and the useful 
ness of the radio altimeter is limited by the 
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necessity of the conscious cooperation of the 
operator. 
The radio altimeter is indicated at 33 and 

it is shown provided with three signal lamps 
34a, 34b and 34d. The lamp 34a, usually 
green, is illuminated when the aeroplane is at 
or above the predetermined elevation above 
the ground, for example at an elevation of 
one thousand feet; the lamp 34b, usually 

ao showing yellow, is illuminated when the 
plane descends below the predetermined ele 
vation, say one thousand feet, but before it 
descends to what may be regarded as a 
dangerously low elevation, say five hundred 

is feet, while the lamp 34c, usually showing red, 
is illuminated when the aeroplane descends 
below five hundred feet. 
In Figs. 9 and 10I show the aileron control 

tube 1a and the elevator control tube 1b 
ge mounted on a plate 35 which is hinged at one 

end, as at 36, to a platform 37 which is part 
of the body of the fuselage of the aeroplane 
and which is horizontal when the aeroplane is 
in normal level flight. The axis of move 

ss ment of the plate 35 relative to the platform 
37 is at right angles to the longitudinal axis 
of the elevator control tube 15 so that when 
the plate 35 is raised relative to the platform 
the tube 1b will be tipped in such manner 

so as to shift the elevators so that the aeroplane 
will ascend and thus correct the elevation. 
The platform 37 is provided with an up 

wardly extending bracket 38 which supports 
from above the vertically disposed solenoid 

8839 whose core is connected by the depending 
link 40 to the free end of the plate 35, so that 
when the solenoid is energized, the free end 
of the plate 35 will be raised, the control tube 
1b will be tipped and the elevators shifted to 
cause the plane to ascend. . 
The front or lower end of the coil of the 

solenoid 39 is connected to the conductor 41 
which is connected to the dynamo through 
the lead 21a. The coil is also divided into 
two sections, the rear ends of which are con 
nected by the wires 42 and 43 to the conduc 
tors of the lights 34b and 340, the wire 42 of 
the front or lower section being connected up 
with light 34b and the wire 43 of the rear or 
uppersection being connected up to the light 
34c. The altimeter is connected to the 
dynamo by the conductor 44 which is a 
branch of the lead 22a. 
Thus when the light 34a is illuminated, the 

circuit of solenoid 39 is incomplete and the 
solenoid is not energized. When the yellow 
light 34b is illuminated the circuit is com 
leted through the wire 42, energizing, the 
E. section of the coil of the solenoid 39 
and tilting the plate 35 and thereby causing 
the elevators to be shifted so as to cause the 
aeroplane to ascend. In case the drop of the 
aeroplane is so extensive as to illuminate the 
red light 34c, the circuit is interrupted 

65 through the wire 42, and is established 
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through the wire 43, thus energizing the full 
length of the solenoid coil, causing a maxi 
mum tilt of the plate 35 and thereby causing 
the elevators to be swung into their maxi 
mum ascending position. 
When the plane assumes the angle of climb 

determined by the tilt of the elevators the 
tube 1b is returned to horizontal and the ele 
vators return to a normal position causing the 
E. to keep a steady angle of climb without 
Ooping, etc., 
It is obvious that I have provided a com 

plete control for aeroplanes whereby they are 
automatically maintained properly balanced 
and level in normal flight; whereby they are 
maintained at any predetermined elevation, 
and whereby an aeroplane inverted in flight 
is automatically righted. 
What I claim is:- 
1. For use in circuit with the solenoids ar 

ranged to activate the controls of an aero 
plane, a make and break device comprising 
a tube of non-conductive material, contact 
members extending into the tube adjacent 
the ends thereof and connected to the coils 
of the solenoids, a body of conductive liquid 
contained in said tube, the fluid being out 
of contact with said contact members when 
the tube is level, and a conductor member ex 
tending longitudinally of the tube and nor 
mally immersed in said conductive liquid, 
said conductor being connected to a source of 
electrical current, said conductor being pro 
vided with means to prevent surging of the 
"liquid resulting from the movement of the 
tube whereby when the tube is tipped elec 
trical contact is made between one of the 
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members and the conductive liquid and the 
corresponding solenoid is energized. . 

2. For use in circuit with the solenoids 
arranged to activate the ailerons and ele 
wators of an aeroplane, a make and break de 
vice normally interposed in the circuit of one 
of the aileron-control solenoids and the cir 
cuit of the down-elevator-control solenoid, 
and arranged when the aeroplane is inverted 
to open said circuits and to complete the cir 
cuits of the other aileron-control solenoid 
and of the up-elevator-control solenoid, 
whereby the inverted aeroplane is caused to 
right itself in flight. 

3. For use in circuit with the solenoids 
arranged to activate the controls of an aero 

OS 

0. 

il5. 

plane, a make and break device comprising 
a tube of insulating material arranged to be 
mounted on the aeroplane and disposed in a 
vertical position when the plane is in nor 

90 

mal fight a body of conductive liquid par 
tially filling said tube, a pair of contact 
members extending into said tube and inter 25 
posed in the circuit of one of the aileron- . 
control solenoids and of the down-elevator 
control solenoid, and contact members ex 
tending into said tube above the normal level 
of the conductive liquid therein, said con 30 
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tact members being in circuit with the other 
aileron control solenoid and the up-elevator 
control solenoid, whereby when the plane is 
inverted the first mentioned circuits are 
broken and the second mentioned circuits 
are completed by said conductive liquid 
whereby the aeroplane is caused to right it self in flight. 

4. For use in circuit with the solenoids 
arranged to activate the controls of an aero 
plane, a make and break device comprising a 
tube of insulating material arranged to be 
mounted on the aeroplane and disposed in 
a vertical position when the plane is in nor 
mal flight, a body of conductive liquid par 
tially filling said tube, a pair of contact 
members extending into said tube and inter 
posed in the circuit of one of the aileron-con 
trol solenoids and of the down-elevator-con 
trol solenoid, contact members extending 
into said tube above the normal level of the 
conductive liquid therein, said contact mem 
bers being in circuit with the other aileron 
control solenoid and the up-elevator-control 
solenoid, whereby when the plane is inverted 
the first mentioned circuits are broken and 
the second mentioned circuits are completed 
by said conductive liquid whereby the aero 
plane is caused to right itself in flight, and 
a body of non-electrolytic fluid in said tube 
superimposed on the conductive liquid to 
prevent jump-sparks between contact, mem 
bers not immersed in the conductive liquid. 

5. For use in connection with a solenoid, 
arranged to activate the up-elevator of an 
aeroplane, a make and break device compris 
ing a tube of non-conductive material, a con 
tact member extending into said tube adja 
cent to one end thereof, a body of conductive 
liquid contained in said tube and out of con 
tact with said member when the tube is level 
but coming into contact with said member 
when the tube is tipped in the proper direc 
tion, said liquid being connected with a source 
of electric current whereby when the tube is 
tipped in the proper direction said solenoid 
is energized and the up-elevator is activated, 
an altimeter arranged to signal when the 
aeroplane descends below a predetermined 
elevation, and means whereby when said sig: nal is given the tube is tipped to energize said 
solenoid, 

6. For use in connection with a solenoid 
EE to activate the up-elevator of an 
aeroplane, a make and break device com 
prising a tube of non-conductive material, a 
jacent to one end thereof, a body of conduc 
tive liquid contained in said tube and out of 
contact with said member when the tube is 
level but coming into contact with said mem 
ber when the tube is tipped in the proper di 
rection, said liquid being connected with a 
source of electric current whereby when the 
tube is tipped in the proper direction said 

! . 
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solenoid is Ege and the up-elevator is 
activated, a radio frequency altimeter ar 
ranged to g the descent of the aeroplane 
below a predetermined elevation, and means 
whereby the completion of the signal circuit 
causes the tube to be tipped to energize said 
solenoid. - 

7. For use in connection with a solenoid 
arranged to activate the up-elevator of an 
aeroplane, a make and break device compris 
ing a tube of non-conductive material, a con 
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tact member extending into said tube adja 
cent to one end thereof, a body of conductive 
liquid contained in said tube and out of con 
tact with said member when the tube is level 
but coming into contact with said member 
when the tube is tipped in the proper direc 
tion, said liquid being connected with a source 
of electric current whereby when the tube is 
tipped in the proper direction said solenoid 
is energized and the up-elevator is activated, 
a radio frequency altimeter arranged to sig 
nal the descent of the aeroplane below a pre 
determined elevation, a second solenoid, con 
nections between the tube and the second 90 
solenoid whereby when the second solenoid 
is energized said tube is tipped and said first 
solenoid is energized, and electrical connec 
tions whereby when the signal of the altim 
eter is given said second solenoid is ener gized. 

8. In means for maintaining an aeroplane 
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in flight at a predetermined elevation, the 
combination of a solenoid having its coil di 
vided into sections and arranged to activate 100 
the up-elevator of the aeroplane, the degree 
of activation depending on the number of 
coil sections which are energized, a make and 
break device included in circuit with said 
solenoid and arranged by being tipped to 105 
complete the circuit through said coil sec 
tions, the extent of such tipping determining 
the number of coil sections energized, an elec 
trical altimeter, a second solenoid operative 
ly connected to said tube and arranged when 110 
energized to tip the tube to energize the first 
solenoid, the coil of the second solenoid being 
also divided into sections and the exterit to 
which said tube is tipped depending upon 
the number of sections of the coil of the sec- 115 
ond solenoid which are energized, and electri 
cal connections including the altimeter and 
the second solenoid whereby when the plane 
descends to various levels below the predeter 
mined elevation of flight the sections of the 120 
coil of said second solenoid are energized. 

9. In means for maintaining an aeroplane 
in flight at a predetermined elevation, the 
combination of a solenoid having its coil 
divided into sections and arranged to acti. 125 
vate the up-elevator of the aeroplane, the de 
gree of activation depending on the number 
of coil sections which are energized, a make 
and break device included in circuit with said 
solenoid and arranged by being tipped to 130 
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complete the circuit through said coil sec 
tions, the extent of such tipping determining 
the number of coil sections energized, a radio 
frequency altimeter arranged to give a signal 

5 when the aeroplane descends below the pre 
determined elevation of flight and a second 
signal when the aeroplane further descends, 
and electrical connections including the altim 
eter and the second solenoid whereby when 

10 the first signalis given one section of the sec 
ond solenoid is energized and when the sec 
ond signal is given the entire coil of the sec 
ond solenoid is energized. 

10. For use in circuit with solenoids ar 
15 ranged to activate the controls of aircraft, a 

make and break device comprising a straight 
tube of insulating material arranged to be 
mounted on the aircraft and disposed in a 
substantially horizontal position when the 

20 aircraft is in normal flight, a plurality of con 
tact members arranged in series along the top 
center line of said tube and extending into 
said tube, said contact members being in cir 
cuit with said solenoids, said tube contain 

25 ing a body of conductive liquid which is out 
of contact with said contact members when the 
tube is horizontal but which is brought into 
contact with said contact members when the 
tube is tipped, and constant electrical connec 

30 tion between said liquid and a source of cur 
rent. - 

11. For use in circuit with a pair of oppo 
sitely disposed solenoids arranged to activate 
the controls of aircraft, the coils of the sole 

35 noids being arranged in sections, a make and 
break deyice comprising a straight tube of in 
sulating material arranged to be mounted on 
the aircraft and disposed in a substantially 
horizontal position when the aircraft is in 

40 normal flight, a plurality of contact members arranged in two groups equal in number to 
the sections of the corresponding solenoid, the 
members of each group being positioned along 
the top of the center line of the tube adjacent 

45 to one end of the tube and extending into said 
tube, said contact members being in circuit 
with the corresponding coils of the solenoid, 
said tube containing a body of conductive 
liquid normally out of contact with said con 

50 tact members when the tube is horizontal, 
whereby as the tube is tipped said members 
of a E. come in turn in contact with the 
liquid and complete the circuits of the corre 
sponding solenoidsections, and constant elec 

S5 trical connection between said liquid and a 
source of electric current. . . . . . . 
Signed at Pittsburgh, Pa., this 30th day of . 

January, 1931. " 
JAMES M. HENDRICKSON. 
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