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WATER LEVEL CONTROL FOE BOILEES

Application filed Jane 28, 1831, Serial No. 547,581,

This invention relates to improvements in
water level controls of the type usually em-
ployed in steam boilers and more particularly
to a device of this character so constructed

5 as to operate without the use of glands or’

packing. .
In steam boilers of any character, it is
necessary that the water be maintained at
approximately the same level within the boil-
10" er and various devices have been employed
to automatically operate a pump to.supply

water to the boiler when the level within the’

boiler lowers to such a degree as to approach
‘the danger point. Heretofore controls of
this character have employed & packing about
a shaft operating the control mechanism and
it has been found that particularly in the case
- of high pressure boilers the packing soon
oo Decomes ineffective. It is an object of this
invention to provide a water level control of
.such construction that it will positivelv and
continually operate without the use of any
packing. hy
Tt is a furtheér object of this invention to
provide a water level control such as above

25.

described which may be connected to operate

an alarm when the water in the boiler reaches

a low danger level; may be connected to op-

30° erate a boiler feed pump when the water level
- reaches a low danger point and thereby sup-

ply water to the boiler; mav be connected in’

an electrically operated fluid fuel burner con-
trol system whereby the fluid fuel burner

36' motor circuit may be broken upon the water
- level reaching a low danger point ; and may be

. employed in an electrieally operated and con-

trolled - fluid fuel burner - control system

whereby excessive pressure within the boiler -

40 will break the burner motor circuit and in
which the low level of the water approaching
the danger point will not only operate the
boiler feed pump but also break the burner

" motor circuit until the feed pump has raised

- 45 the level of the water within the boiler, where-

mercial boiler illustrating the application of
this invention as connected to operate a mo-
tor driven feed water pump.

upon the burner motor circuit will be closed
and the feed pump circuit broken.

In the drawings— .

Figure 1 is a perspective view of a com-

60

" Figure 2is an enlarged detail view in front-

elevation of the float casing, illustrating the

float operated mechanisms in diagram.
Figure & is an enlarged detail view partly
in vertical section and partly in side eleva-

tion of the mechanism operated by the float.

Figure 4 is a view in end elevation of Fig-
ure 8 with the cover thereof shown in section
and with parts broken away.

Figure 5 is a view similar to Figure 2,

partly in section illustrating the application
of this invention in connection with a low -
water level alarm.

a5
Figure 6 is a view in front elevation, part- .

ly in section and with parts removed, illus-
trating an application of this invention com-
bining a pressure control, a feed water pump
control and a fiuid fuel burner motor control

-3

0
combined in the control system of an electri-

cally operated fluid fuel burner heating sys-
tem, the wiring of which is indicated in dia-
gram. '

The embodiment of this invention as il-
lustrated in Figures 1, 2, 8 and 4 illustrate
its application to a commercial steam boiler
installation B- and applied to control the
operation of a motor M operating a feed:
water pump P connected to feed water into 80

the boiler B.

The float valve casing C is connected to
the interior of the boiler by means of pipes-.
1 and. 2 which enter the boiler above and -
below the normal water line therein and so:
position the casing that the normal level of

the water within the boiler is approximately
opposite the horizontal center of the casing.

A float F is mounted within the casing pro-
vided with an upwardly projecting stem 3 %0
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adapted to travel in a vertical direction with-
in a tube 4 of non-magnetic material inter-
posed between the top of the casing C and
the pipe 2 leading to the interior of the
boiler above its normal water level.

An instrument casing 5 is supported about
the non-magnetic tube 4 and mounts a sole-
noid coil 6 about: the lower portion of the
non-magnetic tube 4. The upper extremity
of the stem 3 supports a core 7 adapted to
be reciprocated as the float rises and falls in
accordance with water level of the boiler
causing the core 7 to enter or be withdrawn
from within the surrounding coil 6.

Another solenoid coil is mounted within
the casing 5 surrounding a reciprocated core

‘9 the lower exiremity of which is pivotally
attached to the free end of a pivoted arm 10,

which in turn supports and carries with it
a mercury tube switch 11 of commercial con-
struction. Three binding posts 12, 13, and
14 ave also mounted within the casing 5. The
coils.6 and 8 are connected in series with

the binding posts 13 and 14, respectively, and -

the terminals of mercury tube switch 11 are
connected to the binding posts 12 and 13, re-
spectively. »

The windings of the coils 6 and 8 are pref-
erably of material that will allow a constant
flow of current. irrespective of the tempera-
ture of the surrounding atmosphere, and are
of a sufficient number of turns to operate as
solenoids irrespective of the normal varia-
tions in the commercial current.

The parts are so arranged that when the
water level within the boiler is below nor-
mal, the float F will withdraw the core 7
from within the windings of the coil 6 reduc-
ing the reactance thereof, so that more cur-

‘rent will pass from binding post 13 through

coils 6 and 8 to binding post 14, thereby ene~-
gizing the solenoid 8 to draw upward its
core 9 and close switch 11 to connect the in-
coming current from binding post *3 through
binding post 12 to operate the motor M of
the pump P to supply water to the boilc .
When the level of the water in the boiler
reaches the normal level it will cause the
float F to enter the core 7 within the wind-
ings 6 increasing the reactance thereof suffi-
ciently to deenergize thé solenoid 8 to dror
its core 9 and thereby open switch 11 to break
thetircuit to the pump motor. :

The construction above described illus-

* trates an application of this invention to con-

-

trol the operation of a feed water pump. It
is to be noted that the float causes the pump
to operate whenever the water within the
boiler descends below its normal level and to
cease operatine when the normal level is

reached, and this operation is consummated
without the use of glands or packing inter-

posed between the float and operating mech-
anism. ‘
Figure 5 illustrates an application of this

1,906,702

invention as a low water level alarm, in
which the parts of the operating mechanism
are the same as heretofore described and bear
corresponding reference numbers, Howaver,
in this construction, the core 7 is carried upon
the arm 3’ depending from the float F so

.that while the water level is at normal, the

switch 11 is held in open position. and when
the level descends and approaches the dan-
ger point, the core 7 enters within the sole-
noid coil 6, reducing the current passing
through the coil 8 so that the switch 11 ro-
tates in a downward direction and closes the
circuit to the alarm. When water is fed into
the boiler and the level rises, the core 7 is
withdrawn and the switch 11 will open.
Figure 6 illustrates the application of this
invention to a domestic fluid fuel burner,
such as employed in domestic heating plants
of the steam heating type. In this applica-
tion the parts above described are indicated
by the corresponding reference numerals and
an additional control box 15 is supported
upon a tubular member 16 of non-magnetic
material interposed between the top of the
casing C and the pipe 2 leading to the inte-
rior of the boiler above the water level and
the float I is provided with an upwardly
extending stem 17 mounting a core 18 adapt-
ed to enter and be withdrawn from within
the solenoid coil 19 which is connected in

series with the solenoid coil 20 through bind-

ing posts 21 and 23. The core 24 of the
solenoid 20 is pivotally connected to the free
end of the pivoted lever 25 carrying a mer-
cury tube switch 26, the terminals of which
are connected to binding posts 22 and 40, re-
spectively. The mechanism within casing 13
is of simil: r construction to that within the
casing 5.

In addition the casing C mounts a sup-
port 27 having communication with the inte-
rior of the casing C and mounts at its outer
end a pressure actuated switch mechanism of
commercial design within a casing 28. The
pressure actuated. switch mechanism within
casing 28 is preferably of the type illustrated
in the McCabe Patent No. 1,784,016, QOctober
29, 1929, which includes a Bourdon tube, the
interior of which communicates through a
stem 29 with the bottom of a receptacle 30
depending from the support 27 and com-
municating through apertare 31 to the inte-
rior of the casing C.

As the position of the float F changes with
the rise and fall of the water level, the efect
~f the cores 7 and 18 upon the coperation of
their respective switch opera‘ing mechanism
is such that the core 18 may enter and be
withdrawn to open and close the feed pump
circuit through switch 26 with~ut the core 7
doing likewise to the burner motor circuit
as long as the float is maintained between
the normal levels, indicated on Figmre 6 L7
the dotted lines, A and B. These levels are
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the operating points or rather govern the
supply of water desired during the period
of combustion and the lower of these levels is

slightly above the low water line of the boiler.

However, in the event.the water should de-
crease to the low water line, the core 7 would
enter the coil 6 resulting in the core 9 being
released from the solenoid 8 and the opening
of the circuit through the mercury switch
11, stopping the burner motor and also break-
ing the circuit through the solenoid 20 which
releases the core 24 to open the circuit to the
feed pump P, as indicated upon the wiring
diagram. o _
By making the operation of the feed pump
dependent on the burner motor switch 11
being closed it is possible to prevent the
pumping of an unlimited amount of water
into a boiler where the float becomes defec-
tive and sinks. : ‘ :
~ Referring to the wiring diagram, the cur-

. rent from the commercial source of elec-

25

40

8O

68

tricity passes through wire 32 and divides.
A part passes through wire 33 to the pres-
sure switch 28 continuing through the mer-
cury switch 39* therein and by lead 34 to
binding post 13 in the lower casing 5. From
binding post 13 a part of the current passes
through the coil 6 and the solenoid 8 to bind-
ing post 14'and then through lead 35 to the
return lead 86 to the commercial line. The
other part of the current from post 13 passes
through the mercury tube ii, when closed,
to binding post 12 from which point a cir-
cuit is completed through- the burner motor
M and snother completed through wire 87 to
binding post 23 in the upper casing 15 and
then through the coil 19 and solenoid 20 to
binding post 21 and then through wire 38 1t
returns by lead 86 to the coramercial line.
The other part of the current from the
commercial source of electricity in eniering
through lead 32 passes through wire 89 fo

binding post 22 in the upper casing. Trom
.binding post 22 it passes through the mer-
cury tube switch 26 to binding post 4G,

thence through wire 41 to the feed water
pump and then through wires 42 and 85 to
the return lead 36 to the commercial line.
As shown in Figure 6, the float & has
dropped, as the water reaches its lowest nor-

mal level, to place the core 7 within the ceil

6 thereby increasing the reactance to reduce
the current passing through the solencid €
which releases-ths core 9§ to drop and throw
the mercury tube 11 to the open position.
As stated before the incoming current from

" the commercial source in passing through

L)

.65

the pressure switch 28 and wire enters the

“easing 5 by binding post 18 and with the
‘switch 11 open the circuit is broken to the

burner. motor M and through wire 37 and

coil 19 to the solenoid 20 which will then.
release itg core 24 to drop and open the mer-

3

cury tube switch 26 stopping the feed pump
motor. ' ‘

As the causes resulting in the float sink-
ing to make the burner motor and pump in-

operative are remedied and the water has

been returned toc its low operating level
B—B the core 7 will then here have been
withdrawn enough to allow the full cur-
rent o pass through the solencid 8 which
draws within it the core 9, thereby closing
the mercury switch 11, Therefors, the cur-

rent in entering the casing 5 passes from™
the binding post 18 through switch 11 and

binding post 12 and then to the burner motor
M and through wire 35 to the return lead 36.

The current also passes from binding post -

12 through the wire 37 to binding post 23
in the upper casing and from there the full
current passes through coil 19 to solenoid 20
and by wire 88 to the return lead 36. The
full current through the solenoid 20 lifts the
core 24 to close the mercury switch 26. The
current then entering’ the casing 15 through

wire 39 to binding post 22 passes therefrom -
‘through switch 26 o binding post 40 and

thence through wire 41 to the feed pump and
then through wires 42 and 85 to the return
lead 38 to the commercial source.

When the feed pump P has supplied 2 suf-
ficient quantity of water to raise the water
level to A A the float F will then have piaced
the core 18 within the coil 19 resulting in
decreasing the amount of current passing
through the solenoid 20 which causes the

core to Tall and open the switch 28, thereby 1

stopping the feed pump motor.
Iy is also to be noted that in the event of

excessive steam pressure fending o exceed -
the safe working limits of 4he wpoiler, the

75

80

85 -

80

switch 39® in the pressure switch casing 28 103

will be opened to break the circuit to the mer-
cury switch 11, thereby rendering the burn-
er motor and feed pump inoperztive unil
the pressure is decreased.

It also should be noted that should the 10

float sink shrough causes other than that dus

to normal changes in water level, in all cases

shown, the equipment controlled by the
switches is rendered inoperative, execepting,
of course in the case of Kigure 5, the alarm
conirol, whose function it is to indicate such
conditions. . ,

~ What I claim is:

A Dboiler water level controlled electric.
switch, including s float chamber communi-

cating with the interior of the boiler above

120

and below the normal water level therein, a -

float within the chamber, 2 non-magnetic
connéetion leading from the chamber form-
ing one of the said communications, a sole-
noid winding about said non-magnetic con-
nection, & solenoid core actusied by waid
float mounted to be reciprocated within the

125

non-magnetic connection and solenoid wind--

“ing, an additional solenoid connected in

120



44 1,006,708 .
- series with the first solenoid and source of
electricity so wound that when the core is
inserted within the first solenoid windi
the circrit impedance is increased therein
6 and decreases the current flow through the
additional solenoid decreasing the magnetic
ull thereof, a reciprocating core mounted
1n the additional solenoid, an electric swit&:hf

and means actuated by the reciprocation o
- 10 the core of the additional solenoid to oper-

ate said switch. , _
' IRA E. McCABE.
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