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Lockridge administrator of sald Matthew H:
Loughrldge, deceased . ‘

Appllcatlon March 29, 1941, Senal No 384 365

6 Claims.

: Th1s 1nventxon relates to’ s1phon systems and
relates particularly to systems for the control of
the ‘flow of & liquid 'in & siphon’ An’ object of

the -invention is: to automatically balance the ..

flowof ‘the liquid through the siphon when the
liquid in the discharge tank is at 4 higher level
than the liquid in the rece1v1ng tank; another ob-
Ject of ‘the “invention is to provide an air bell,
with or without a liquid trap, at the discharge
end of the siphon for controlling. the liquid flow

therein; another object of the 1nvent10n is to con-

(Cl 137—-106)

'Fig..10 ghows, in section; the apphcatwn of an .
electric coil~and a time: controlled cireuit con-

‘troller for starting the siphon;.:

Fig. 11 is another: modification shown in sec=
tion of ‘thé application ofian electnc heatmg cou ‘

.‘for starting the siphon, and

~Pigl 12, is a- cross sectlon on line IZ—IZ of

~Pig. 11,

10

Siphons are commonly used for the flow of the
liquid from a higher to 4 lowerlevel. 'The rate of

. flow, or-head, of the siphon depends upon the'dif-

trol the operation of the siphon pneumatlcally )

by the air pressure in a bell tube ‘at the discharge
end of the siphon; another object of the inven-

tion is to provide a cylinder formmg part of thef

siphon tube adapted to-be used in a vertical orin
a-horizontal position;-another object of-the in-

15

vention is to operate the starting cylinder of the

siphon by remote control; - another ‘object of ‘the

invention is to regulate the flow of liquid through:
the siphon by the characteristic of the liquid'

1tself and another object of the invention is to
pr0v1de for control of the flow of ‘liquid through
‘the siphon by a bell tube applied to the discharge
end: of the siphon and by 'a valve controlleq by
the charactenstm of the liquid itself,

‘Other objects of the invention will be more par-
ticularly understood from the following specifi-
cation and from the accompanymg drawmgs 1n
“which -
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o Figo1is an elevation of a smhon, partly sec+

tioned showing its application for the:control of -
flow of liquid from a tank at a higher level to a

receiving tank at a lower level;

Fig. 2 is a side elevation, with the cylinder sec-
tioned, showing the apparatus remotely operated
for starting the siphon;. *
~'Pig. 3 is a top plan view of the apparatus shown
in Fig. 2;

‘Fig. 4 is a.sectional elevatmn of a smhone tube
including a bell tube on the discharge end and.a
valve for controlling the discharge; . .

Fig. b is a cross section of the startmg cylmder
used in F1g 4;

‘Pig.. 6'is a vertical elevatmn, artly sectmned
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of a valve mechanism ‘controlling the discharge '

: from the siphon. in the revers¢ order from Fig. 4;

Pig. 7 .is an elevatmn partly sectmned of a.

- valve controlling mechanism, placed on’top of the
dlscharge end of the siphon, and.

50

‘PFig. '8 is an enlarged sectlon on lme 8—-—8 of -

Fxg 4,

Fig. 9is a diagram, showing a valve mechamsm
in:section for break.xng the siphon and electrically
‘ controlled ) S

ference' in level between' the discharge tank‘and
the receiving tank. When. the liquid level in the

receiving ‘tank ‘rises to the same height as the

liquid level in-the: d1scharge tank' the siphon is:
balanced and the flow ceases, . but the flow will

be resumed again if the liquid-level.in: either tank

is raised-ahove the level in:the 6ther tank.: In

the. present invention: the :siphon’ is balanced.
without raising the:level of the. liquid in:-the re-~
ceiving tank: to the same 'height ‘as the. level of
the liguid-in’ the: discharge tank. : Thig is secured
by ‘applying a <‘bell”. tube: on' the discharge end
of: the siphon so.that as the liquid level rises in

-the rece1v1ng tank and surrounds this tube the
‘air pressure “within ‘ the - tube " is gradually in-- =
‘creased, opposing: the ‘flow of the liquid:and -re-

ducing ' the rate of -flow:until ultnnately it. is
stopped The position, or-height, of the liquid in
the’ receiving’ tank. at which the flow stops de-
pends mainly ‘upoh the head of the siphon -and
upon the length of the bell tube in'which the air
pressure is: genérated by. the. r1s1ng liquid.’* This

. position ¢an readily be determined so that, if the

11qu1d levelin the discharge :tank is kept fairly
constant, the level to which the liquid will rise in
the" recelvmg tank-can be predetelmmed and an‘ :
overﬁow in the receiving tank svoided,

“When the flow of the liquid through the siphon
is’ balanced itcan: be started again by increasing
the height of the liquid in ‘the’discharge tank or ‘
by lowermg the level of the l1qu1d in the rece1v1ng‘ :

tank so that the system can be used to automati= " ..

cally replace hquld d1 awn oﬂf from the recewmg
tank. :
‘When . the liquid - flow - through the s1phon =
reaches a position’of- balance angd the: level of the
liquid in the receiving tank is raised by ag1tat1on
or .otherwise, this will tend to bregk the siphon:
and in order to stablhze the operatmn on account :

‘ of this cond1tmn atid also'to prevenf, the air from

‘ escapmg that is ‘confined in the bell tube, a liguid'

trapis‘inserted in the s1phon above the: bell tube.
The flow through the siphon may be controlled
by the bell tube alone or the air compressed m o




this tilbe may be arranged to operate a valve
that will admit air to the highest point of the
siphon and thereby break the siphon.

Any known means may be used to start the
_siphon but in the drawings a starting cylinder is
‘placed in the siphon tube and used for this pur-
pose. This ¢ylinder may be located with its axis
vertical or it may be located with its axis hori-
zontal, by changing the siphon connections. The
plunger of the cylinder may be operated manually
for starting purposes, or it may be pushed into
the cylinder and held in this position to stop the
flow through the siphon. When the siphon is to
be started by remote control a solenoid magnet is
mounted on top of the cylinder and the plunger
of this magnet is used to operate the plunger in
the cylinder against a spring so that momentarily
closing the circuit of the magnet starts the siphon.

In some applications it is necessary not only
to control the quantity .of the liquid that flows
intg the receiving tank, but also to control the
flow with reference to the characteristic of the
liguid, such, for instance,-as heat, cold, spec1ﬁc
gravity, ete.  For this purpose the bell tube may

be used on the discharge end of the siphon to

control the quantity of flow and a bellows con-
trolled by a bulb located in the liquid may } he used
to .operate a valve controlling the orifice of the
siphon,

The flow of the liquid threugh the siphon may
be remotely controlled by an electro-pneumadtic
valve arranged to admit air to the high point of
the siphon tube, thereby breaking the siphon.
This control may. be operated cooperatively by the
quantity of the liquid in the receiving tank and
by the character of this liquid.

The balanced siphon was shown in application,

Serial No. 223,514, as filed August 6, 1938, now
Patent 2,242,401, May 20, 1941.

Ih the drawings, {1.is the siphon tube with the
receiving end (2 located in the discharge tank 13.
This tube is connected by the flare nut 14 to a
nipple on the end of the cylinder I5. Through
the cylinder the siphon is continued by the nozzle
16 and trap {1, having the liquid pocket 18 which

is. accessible through the cap screw 19 and from.
the trap the siphon is continued at 20.to the dis-

charge orifice 21 where it discharges into 2
space ¢ in the bell tube 22, located in the recelvmg
tank 23. Tubg 22 is secured to the head 38 as
-indicated at 25, either by soldering or other .con-
struction whlch makes an air-tight connection.
When the liquid rises to the level indicated at
24 it rises to a position corresponding w1th line 26
in tube 22, compressing the air in space a. Thls
ajr pressure, gradually increases as th hqu1d
rises, thereby reducing the flow t;hrough the
siphon until a condition of. balance is establlshed
and the flow ceases. This condltlon of balance
normally remains intact unt11 the 11qu1d level at
24 is lowered, or unt11 the 11qu1d level in 13 is
raised, when the normal ﬂow of the ‘siphon. is
again resumed until the liquid level at 24 again
palances the flow of the 'siphon. In order to pre-
vent escape of the air compressed at @ through
the honzontal tube 20 and past the startmg cylin-
der the trap I8 is prov1ded to increase the stabil-
ity of the system

The siphon is started by the piston 83 in the
cylinder 15, held in place by the cap 34 and op-
erated by the plunger 35, through the handle 36.

One stroke of the plunger is sufficient, to exhaust

the air from the sxphon fbe and start the siphon.
The plunger 35 may he locked in the ralsed PO~
sition by fhe screw 31, thereby stoppmg the flow

[%:3

10
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through the siphon. ~The plunger 35 and handle
36 may be weighted sufficiently to move the piston
33 downwards after it'has been raised so that the
comparatively slow movement of the plunger
downwards will start the siphon flow.

In addition to controlling the flow through the
siphon by the bell tube 22, it may be further con-
trolled so as to break the siphon in case of emer-
gency or for other reasons.  In this case the vent

pipe 41 is connected to the top of the siphon tube

and is connected to the stem 42 which slides in
the aperture at 44 of the cover $2. For this pur-
pose a spline is formed in 42 at 45 and is engaged

: by screw 45 so that the nut 43 on stem 42 can be
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5 used to raise or lower this stem against the flat

spring 4T which engages the collar 48 on stem 42,
A valve seat 49 is clamped to the stem 42 by the
clamping nut 56 and the valve 51 connects by
stem 52 with the diaphragm 30.. The diaphragm
30 is seated on a gasket 31 and is clamped between
the cover 32 and the orifice 39 of the chamber 28
which connects through the passage 27 with the
air chamber ¢ in the bell tube 22. This passage
may be closed at 28 when this part of the mech—
anism is not used..

When the air pressure in ¢ rises to a predeter-
it acts upon the diaphragm 3l and unseats vadve
54, permitting air, which enters the chamber b,
through the orifice 53, to enter tube 41 and there-
by stop. the siphon.

‘When the liquid trap is not required a strajght
mpple may be used to connect the cyllnder with-
the discharge head 38.

In Fig. 2 the cylinder 1% is shown in the hori-
zontal posrtlon in which case the aperture 61 con-
nects by the flare nut {4 with the siphon tube A4
and the end apertule 68 is closed by the cap nut
Ida When the cylinder is placed in the vertlcal
p051t10n the cap nut {4 is used to close the

"oxifice 67 and the siphon tube is connected to, the

or1ﬁce 68. - When the ¢ylinder is used horizontally
the connection 1o the discharge head 38 is, turned
through 90° from the p051t10n shown in Fig. 1,
otherwise no change is necessary in adapting the
cylinder for use in either the vertical or ‘hori-
zontal position.

The cylinder #5. is provided with a retrlever
spring 64 engaging the.piston 33 and a rib 55, at,
the top of the cylinder, by means of bracket 56
clamps the solenoid magnet 89 &nd clamps the
arm 98 at 871 m operatlve relation to the cy11nder
pivoted to the plunger 60 at the solen01d ma,gnet
89 and is pivoted at 6% to the plunger.3§ of the
cylinder 15, so that when the circyit from. the
energy wire, 84, through switch 68, wire 66 and
return wire 6'!’ to energy is closed, the plunger
35 is forced against spring 84 to the position in-
drcated by the dotted line and, as soon as the cir-
cuit of magnet 59 is interrupted, the plunger 35.is
projected by the spring, the air is exhausted from
the cylinder and the siphon starts. Thls s amat-
ter of convenience that has considerable. ut [1ity
in supplying oil, for instance, from a reserve.

&

tank to an ope_ra;ting ta_nk. An elbow 6,9, is_sCre

at 10 to control the flow.

The application in Fig, 4 shows the elbow Bﬁi
connecting the passage 28 with the passages 15
and 16 leading to the eylinder 15. The passages.
15 and 18 are smaller than the passage 20 and’ d,o‘
not take up 28 much of the vertical he1ght‘ of the.
cylinder as would be required for the passage’ 20,
while the two passages have the same capacrty as*’




-the passages 20. The end of the ‘elbow 69 has a

~screw head 10 applied thereto which is recessed to.
receive the end of the bell tube 22. A seat'is'pro-

vided in:70 for the valve 11, mounted on stem 18
which is connected with the bellows 85'and guided
by the cross brace 82 in-'the frame 80,8, The
bellows. 85 are secured ‘at' 84 to the end 83 of the
frame ‘and ‘a-tube 87T connects: the bellows with
the bulb 88 which is placed in the liquid, " The

+coil spring 86 normally holds valve 11 open and:

‘the bellows 85.operate in opposition to this'spring
to close the valve.: The stém 11 passes through
the disc 18, screwed into the head 70 and having
apertures 92 for the flow of the liquid'in the siphon,
“This.disc is-also provided with apertures for. the

2‘,363‘,539
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:side 80 and the side 81 of.the frame; which sides

are bent over as-indicated at 93 and 94 in Fig. 8

.in' assembly. ' This enables the entire valve mech- j

anism' to :be removed.from. the head 10 by un-

screwing the dise 19 when it is'not required. In 2

‘this arrangement the -flow through the siphon'is
restricted as the air pressure:in the bell tube in--

creases;. it is also restricted and may be stopped
entirely as the bulb. 88 responds to the controlling
.characteristic.of the liquid. - - :

The application in Fig. 6 shows 4 valv‘e‘“'l"l on 1
;valve ‘seat 88 controlling: the discharge. orifice of

the :siphon. . In this application’the spring 90
tends to hold the valve 1T open and'the bellows
91 operating against the spring 90 tends 'to hold

" the valve closed, subject 1o the control by tube 81.

. In Fig. 7 the frame;85 is mounted on top-of the

: 3 :

siphon provides a ready means for stopping ‘the
. siphon flow from any remote point.

i-: The  siphon“shown in Figs." 10, 11 -and

current. - In . the"application shown. the electric
current is used to heat the air.in.an expanded
portion of the siphon tube which is sealed at both
ends, and one of the seals is a liquid sea] or is of
the. type that will:release - the: pressure in  the
siphon tube. ' The ‘electric current may. be ‘ap-
plied, as in Fig. ‘11, to the heating coil which
heats. the 'siplion tube and thereby expands the
air, or'it' may be applied inductively ‘when alter-

‘nating current is.used; so that the eddy currents
-generated in the portion of the siphon tube sub-

Ject to the inductive influence operates to heat the
air in the tube. = The' heated’ air expands and

‘bubbles out:from the end of the tube immersed in

the liquid, thereby reducing the air in the siphon

tube so-that when the heating effect is removed..

and the tube cooled, the subnormal pressure in
the siphon' tube permits the siphon to start. The
circuit of the electric.coil may be controlled by.a
time switch which maintains the heat for a pre=

‘determined interval sufficient. to start the siphon.

In Fig. 10 the receiving tank is provided with

the pilot tank 135 from which the liGuid 135 ovei-

flowsand which maintains ‘the .end 161 of the

".siphon_ tube ' normally: closed -by - the ‘liquid «f36.

30

discharge head 98 and the bellows 85, through.the

stem 98, connects with the valve 98 ard operates

this valve in opposition to the coil spring 97 in
accordance with the ‘control that. is ‘connected .

~with the tube 87T of the bellows.
_This invention may be used as a. simple siphon
device indicated.in Fig, 1, which has no moving

parts except the starting plunger and which auto-

matically controls the flow of liquid through itself

by the bell tube. 'To this may be applied the con-

trol to break the siphon. With the bell tube con-

trol the valve control as indicated in Figs. 4 and 6
-may be applied or the valve control for the.dis-
' charge orifice. of the siphon may be applied by
" itself, ‘ ‘ ‘

35
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- In the diagram in Fig. 9 an electro-pneumatic -

- valve I {1 is used to control the vent |14 at the top
of the siphon tube {11. This valve, through the
mounting 112 is connected to the vent 113 and is
provided with an:armature 115, having a stem
18 which engages the head 111 and depresses
valve 119 against spring ‘118 so that when the
magnet |1 is energized valve 119 is open and the

siphon tube is vented to break the siphon. - Mag-

net Il is controlled from the energy wire 64
through contact 131, controlled by diaphragm 129
and stem 130, wire 132, contdct 124 established
by 123, wire 125 and wire 126 to magnet 111
and return: to energy.by 671’. .The float {20 in
tank 23; by stem 121, moving in guide 122 estab-
lishes the circuit between 123 and 124.- Bulb 121,

50

The: receiving end of: the siphon. tube 12 is im-
mersed in.the liquid .160 in'the tank 13 so that

both ends of the tube are normally sealed.- The .
siphion:may be controlled by the control pipe 41. :

. Thie siphon tube 11 is provided with the expan-
sion chamber 131, connected. by a screw head. 138

-and: nipple 14 to pipe't | and by the bottom screw
‘head 139 to.the pipe 161.

The chamber- {37 is’
surrounded by a. spool 140 upon which the coil
41 is wound and by circuit 142 switch cohtroller
143 and contacts 144 the coil 141-is energized by

-The switch controller 143 is time controlled by
the plunger 147, operating in the dash pot 148,

-against spring 149 and operated by the stem 146

When -the stem 146 is depressed the ‘circuit is
established at 144 and coil 141 is energized from

“the source 145. . The electric energy in coil 141

heats the walls ‘of the expansion chamber (371

and: thereby. heats the. air in the siphon tube .

which air is sealed in this tube but may escape . -
through the liquid at either end. -This heating

" process is stepped up:until sufficient air is ex-:

55

60

when the liquid rises in tank 23 to reach-this.

bulb, through pipe [28, raises diaphragm 129 to
close the cireuit at {31 The controller 131 and
the controller 124 are connected in series so that
when both of these controllers are operated at the
same time, magnet ill is energized, but when

_either one is energized and the other deenergized:

the magnet remains deenergized.  'When" desired,

‘controller. 131 may be shunted by the manually -

operated-switch 133 and controller 124 thay be
shunted by the manually operated switch 134,
The electric controlled valve for breaking the

85

hausted from the tube so that upon cooling the :
siphon will be started. 'The time’ hecessary to
secure: this result may:be. obtained by the dash
Dot control of 143 which slowly restores to:the -

open circuit position under. the action of spring’. .
49, S ; o

The construction in Figé. 11:and 12 correspond
to Fig. 10, except that a valve is used to close the
lower end of the expansion chamber under the -

-action of the heat from the electric coil and after:. 3
the valve is closed the air is heated and expandéd o

from the siphon. S : :

This comprises a head 152 into which the tube-
1151 is screwed at: the top and a corresponding
head 183 into which the lower end of tube (51

+-is serewed. 'This tube makes the expansion.cham.

70

ber of the siphon and is surrounded by the heat"
Ing-coil 154 which is connected to a suitable
source of electric current.

the tube 151 and preferably in contact with this

.. tube. . These legs are connected at the bottom by

75

the crosshars 156 and are linked at (58 with the

12 is o
‘started ‘by the direct application of an: electric

Screwed to the head -
-~ 152:-at, 158 are the arcuate legs 157 sliding within




4
-valve:155 which closes the lower.end of the:siphon
tube. : .

The legs 451 are secured -at -the top enly and
‘are free 1o slide-within the tube i51. These legs
are made of g material which has:a much greater
coefficient -of -expansion ‘than the tube 184, for
" instance, the tube 451 may be made of:iron and
#he legs 51 may be:made-of copper, :so that the
-eopper legs expand much more rapidly than the

tube :154 and thereby close the valve 155 by the

-{nitial -heating of the coil, after which ‘the coil
.aperates toheat and expand-the:airin the siphon
4ube. ‘Therelease:of theair starts the siphon.and
the liquid from tank 13 accelerates the cooling of

-the legs ‘151 which :opens :the 'valve 165 and ‘per-
-mits-the siphon to:flow after the current-has been
‘disconnected from coil 154,

This type -of starting smechanism may ‘be -used
.on siphons except ‘those where ‘heat cannot be
-applied to the siphon:tube. ‘

Having thus described my-invention, I claim:

1. In-a siphon. system:anuppertank.contdining
-3 diquid, ‘a receiver tank, a siphon tube connect-
4ing said :tanks ‘for the flow of the liquid :and a
bell. on the discharge -end of said siphon and
sealed as the liquid rises in the receiver tank,
-whereby the air pressure in said bell opposes the
flow of ‘the siphon.

2. In a siphon system an upper tank eontairing
-a liquid, a receiver tank,-a -siphon {ube-connect-
ing said tanks for the flow of the liquid and a
bell onthe discharge end of said siphon and
sealed as the liquid rises 'in the receiver tank
whereby the air ‘pressure -entrapped in -said ‘bell
balances the flow of ‘the -siphon and maintains a

- v

predetermined levelof liquid-in the receiver tank.
:3. In.a siphon system, anupper fank.containing

_.a liquid, - receiver tank,:a siphon tube connect-
ing ‘said tanks :for the flow of the liguid, a bell

“tube-on the discharge .end -of -said -siphon. and

sedled as the lquid rises in the receiver tank-to
balance the flow-of ‘the siphon by the air pres-

. -sure entrapped in said bell and a liquid trap:con-

5
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necting said:siphon:tube with said bell tube.

4. Tn .2 siphon:system an upper tank -containing
-a fliquid, & receiver tank, a siphon fube connect-
ing .said tanks for the flow of ‘the liquid, a bell
tube -on -the discharge -end -of ‘said siphon .and
sealed by:theliquidin the receiver tank to retard
the flow of the siphon by the:air pressure in the

‘bell and ‘an air-seal connecting said :siphon ‘tube

with.said bell tube.
-5. In-a siphon:system, an upper tank.containing

g liquid, :a weceiver ‘tank, a siphon tube:connect-

ing said ‘tanks for the flow of ‘the liguid, a bell
on :the discharge end .of 'said siphon and :sealed
by the rise .of the liguid in the receiver ‘tank,:and

‘tramslating -means operated by the air pressure
insaid bell, : :

6. In a siphon system, an‘upper tank containing
& liquid, .a°receiver :tank, a.siphon tube connect-

-ing sdid tanks for the flow of the liquid, a - bell

on ‘the discharge end of -said siphon and sealed
hy :the liquid in ‘the receiving tank, amd means

‘whereby a predetermined gir pressure‘in said-bell -
Jbalances‘the flow of said siphon, and translating
‘means connected with said bell and operated by *
wsaid -air pressure. )

MATTHEW H. LOUGHRIDGE.



