
W, A, KITTS, SR, 
LIQUID LEVE INDICATOR FOR STEAM BOLERS, 

APPLICAON FILED MAR, 2, 1915, 

1,223,799. Patented Apr, 24, 1917. 

A. A. /, 

7 8/2 

8 | 
6 9// 

20 

7/ 

A 77a a/yay, 

  

    

  

  

  

  

  

  

  

  



10 

15 

20 

25 

UNITED STATES PATENT OFFICE, 
WILLARDA. KITTS, SR, OF OSWEGO, NEW YORK, ASSIGNOR. To KITTs STEAMSPECIALTY 

CO., INC., OF OSWEGO, NEW YORK, A CORPORATION OF NEW YORK. 

ILIQUID-LEVE INDICATOR FOR SEAVI-BOILERS. 

1,223,799. Specification of Letters Patent. Patented Apr. 24, 1917. 
Application filed March 2, 1915. Serial No. 11,478. 

To all whom it may concern. 
Be it known that I, WILLARD A. KITTS, 

Sr., a citizen of the United States, and resi 
dent of Oswego, in the county of Oswego, in 
the State of New York, have invented new 
and useful Improvements in Liquid-Level 
Indicators for Steam-Boilers, of which the 
following, taken in connection with the ac 
companying drawings, is a full, clear, and 
exact description. 
This invention relates to certain improve 

ments in liquid level indicators for steam 
boilers and other containers in which the 
level of the liquid is susceptible to fluctua 
tions from any cause. 
In devices of this character and particu 

larly in steam and water containing boil 
ers, it is desirable to render the action of 
the indicating means or feed controller de 
pendent upon some member which is in 
direct contact with and actuated by the 
varying levels of the water, and the main 
object of my present invention is to provide 
such a member that will effectively with 
stand the varying degrees of moisture, heat 
and pressure, to which it will be necessarily 
subjected, without liability of deterioration 
and at the same time be economical in manu 
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facture and quickly responsive to the slight 
est variations of water level. 
Another object is to provide said member 

with a closed chamber communicating with 
the water-containing receptacle or column in 
such manner as to cause a limited amount of 
such Water to automatically flow thereinto 
so that its combined weight when immersed 
a predetermined depth in the water in the 
column will substantially counterbalance an 
other weight in operative connection there 
with, whereby both weights may be used in 
operating a suitable indicator such as fee 
controlling valve or signal. 

Other objects and uses relating to specific 
parts of the apparatus will be brought out 
in the following description. 
In the drawings 
Figure 1 is a vertical sectional view of a 

water column of a steam boiler showing the 
application of my invention thereto as used 
in connection with an automatic boiler feed, 
an electrical arm being also shown diagram 

lmatically in connection with a valve-oper 
ating member. 

Fig. 2 is a detail sectional view of a high 
Water alarm mechanism used in connection 
with my invention. 

Fig. 3 is a detail sectional view of a low 
Water alarm also used in connection with my 
invention. 
In carrying out the objects stated, a hol 

low member -1- of copper or equivalent 
sheet metal is supported within a water-con 
taining receptacle consisting, in this in 
stance, of a Water column -2- having in 
let and outlet pipes -3- and -4- lead 
ing, respectively, to the lower and upper 
ends thereof and adapted to be connected 
in any well known manner to the water and 
steam chambers of the boiler so that the 
Water in the column will assume the same 
level as that in the boiler. 
The hollow member -1- is closed except 

that it is provided with a central tube -5- 
secured in the lower end thereof and ex 
tending downwardly a sufficient distance to 
enter the water or other liquid in the cham 
ber -2-, its upper end being extended 
Within the hollow member -1- to a point 
preferably near the top thereof, leaving suf 
ficient space to allow the water to pass up 
Wardly from the lower end through the 
tube and to overflow into the interior of the 
hollow member so that the hollow member 
will be filled with water to the level of the 
top of the tube. - 
The shell -1- is preferably made in the 

form of an oblong spheroid to give it the 
necessary strength to resist internal and ex 
ternal pressures and to enable it to be made 
of comparatively thin sheet metal, and to 
gether with the body of Water contained 
therein, constitutes a buoyant weight 
adapted to rise and fall with varying water 
levels in the chamber -2, to be used as a 
primary controller for a suitable liquid level 
indicator in a manner presently described. 
This indicator may be a valve-operating 

rod -6- for operating a valve 7- to 
automatically control the water feed or sup 
ply to a boiler, (not shown), or it may be 
used to operate an electric Switch --8- of a 
signal circuit -9- as shown in Fig. 1 to 
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operate an electric signal -10-, or pump 
motor -11-. 

It is also evident that it may be employed 
for controlling the action of a steam whistle 
-12- to serve as a low water alarm, as 
shown in Fig. 3, or as a high water alarm, 
as shown in Fig. 2. 
In all of these cases, the shell -i- must 

be adjusted in the water chainber -2- so 
that the lower end of the tube -5- will ex 
tend below the normal water level which it 
is desired to approximately maintain. 
When used as the primary controller for 

an automatic water feed, as for example, in 
operating the valve -7-- Fig. 1, in which 
the line A- represents approximately the 
water level which it is desired to maintain, 
the hollow shell -i- is adjusted so as to 
be partially immersed below said level in 
which position it is counterbalanced by a 
Weight -13- through the medium of suit 
able levers -14- and -15- connected to 
each other by a link-16-, the lever -14 
carrying the weight -13-being fulcrumed 
at One end opposite that to which the link 
-16- is connected to a suitable post-ii 
secured to and depending from the top of 
the column -2- at the inside thereof. 
The lever -15- is fulcrumed intermedi 

ate its ends to a post-18- also secured to 
and depending from the top of the water 
column and having its inner end pivotally 
connected to the upper end of a stem -19 
which is secured to and extends upwardly 
from the upper end of the shell -i-. 
The valve rod or stem -6- connects the 

lever -14- with the valve -- through a 
gland -20 in the top of the column-2-, 
the point of connection between the valve 
stem and lever -14- being between the 
fulcrum of Said lever and its point of con 
nection with the link-16-. 
The Weight of the member -13- and 

connections between it and the water-filled 
5 shell -1- are adjusted to approximately 
equal the displacement of the hollow shell 
-1- so that the two weights counterbal 
ance each other when the water level is ap 
proximately normal, as shown by the line 
-A-, in which positions the valve -7- 
would be closed, thereby cutting off the sup 
ply of Water to the boiler, but it is evident 
that in case the Water level should fall be 
low normal, the combined weight of the 

is shell -1- with the water therein would 
fall a corresponding distance, thereby rais 
ing the counter-weight -13- to open the 
Valve -7- until a sufficient amount of 
Water has been fed into the boiler to restore 
its normal level, whereupon the valve -7- 
would again be closed by the buoyant eleva 
tion of the shell --1- and corresponding 
descent of the counter-Weight -13-. If 
desired, the hollow member -1- may be 

filled with water before being installed in 
the water column -2- or before being con 
nected to its supporting rod -19-, but in 
actual practice, I have found that if the 
empty member is placed in operative posi 
tion in the water column with its lower end 
submerged in the Water, the fluctuations of 
the steam pressure in the boiler will cause 
it to fill automatically within a very short 
time after installation. 

For example, assuming that the empty 
shell is installed in the boiler or water col 
lumn with its lower end partially submerged 
in the water at its normal operating level 
and that the external pressure tends to ex 
ceed that within the hollow member, which, 
of course, would contain more or less air, 
then it is obvious that there would be an 
equal tendency to establish the same pres 
sure within the member with the result that 
the water in which the hollow member is 
partially submerged would be forced by the 
excess external pressure upwardly through 
the tube -5-, thus causing the water to 
overflow from the top of the tube into the 
lower part of the hollow member until the 
internal pressure equaled that of the ex 
ternal pressure, leaving a quantity of Water 
trapped within the hollow member below 
the upper end of the tube -5-. 
Now, if the external pressure in the boiler 

or column -1- should be reduced below 
that of the internal pressure, it is evident 
that the compressed air above the upper end 
of the tube -5- Would be forced down 
Wardly and outwardly through said tube by 
Such excess pressure until the internal and 
external pressure became again equalized, 
thus reducing the resistance of the com 
pressed air within the hollow member to the 
inflow of an additional quantity of the water 
as the external pressure is again increased 
above that of the internal pressure, where 
upon such additional quantity of water 
would be forced upwardly through the tube 
–5- and Would overflow into the hollow 
member -1- until the internal pressure is 
again equal to that of the external pressure. 
In like manner repeated fluctuations of 

pressure would soon cause the filling of the 
hollow member -1- to the level of the 
inner or upper end of the tube -5- which 
as previously stated extends to a point near 
the top of the hollow member. 

If it should be desired to operate a signal, 
as -10-, electrically to indicate that the 
water had receded from its normal level or 
to operate an electric motor pump as -11 
to restore such level, one of the switch mem 
bers -8- may be attached to the valve rod 
H6- so as to contact with the other mem 
ber of the Switch only when the water level 
falls below normal, in which case the sig 
nal circuit would be closed through the sig 
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nal -10- or through the motor pump 
-11- as may be desired. 
When this device is to be used for operat 

ing a high Water alarm, such as a steam 
whistle --12-, shown in Fig. 2, in which 
case the normal water level would be below 
the shell -1- as represented by the line 
-B-, or rather the entire apparatus Would 
be adjusted to bring the shell -1- above 
such normal water level, under which con 
ditions the combined weight of the shell 
-1- with the water therein exceeding that 
of the counter-weight -13-, would cause 
said shell to overbalance the counter-weight 
tending to rock the corresponding end of 
the lever-14- upwardly, and in order that 
this action may be used in controlling the 
operation of the steam whistle -12-, or 
equivalent signal, the valve stem -6- is 
substituted by a relatively shorter stem 
-6'- carrying at its upper end a valve 
-7'- which is normally seated in a steam 
passage -21- in the top of the column 
2- and leading from the steam chamber 

of said column to the whistle. 
It is, therefore, evident that as long as 

the water level is below the lower end of 
the shell -- or approximately at the level 
of the line -B-, the combined weight of 
said shell with the water therein would hold 
the valve -7'- closed against its seat, but 
in case the water should rise a sufficient dis 
tance above its normal level to buoy the 
shell -1- upwardly the valve -7- Would 
be opened to allow the steam to operate the 
whistle -12-. 
On the other hand, if it is desired to use 

this device for operating a low water alarm, 
in which case the water level would be suffi 
ciently above the buoying level of the shell 
-1- as represented by the line -C - Fig. 
1, it is evident that said shell would be nor 
mally buoyed upwardly against its own 
weight, thereby allowing the weight -13 
and corresponding end of the lever to de 
scend. 
Under these conditions, the positions of 

the post-17- and valve rod or stem --6'- 
would be reversed from the positions shown 
in Fig. 2, or as shown in Fig. 3, so that the 
normal up-position of the shell -- would 
close the valve -7'- in the passage -21-. 
On the other hand, if the Water level 

should drop a sufficient distance below its 
normal level, as indicated by the line -C-, 
to allow the hollow member -1- to de 
scend, the valve -7'- would be instantly 
opened to permit the steam to escape through 
the passage - 21- for operating the low 
Water alarm signal -12-. 

It is evident from the foregoing descrip 
tion that this device is susceptible to a wide 
range of uses without material alteration 
and that it is particularly simple and eco 

3. 

nomical both in manufacture and use, and 
that the shell -i- is practically indestruct 
ible and is capable of standing the varying 
degrees of moisture, heat and pressure to 
which it may be subjected. 
What I claim is: 
1. In a water-level indicator for steam 

boilers, the combination with a water and 
steam-containing chamber, of a shell mov 
able in said chamber and closed at the top, a 
tube secured to the bottom of the shell and 
extended some distance above and below said 
bottom, the upper end of the tube terminat 
ing within the shell, and counterbalancing 
means normally maintaining the shell in 
such position that the lower end of the tube 
will be below the Water level in said cham 
ber, and means for indicating a variation in 
the normal relation of the shell and its 
counterbalancing means. 

2. In a water-level indicator for steam 
boilers, the combination with a water and 
steam-containing chamber, of a shell mov 
able within said chamber and open at the 
bottom only, the remaining portions of the 
shell being closed against the passage of 
water therein or therethrough, means within 
the shell for retaining a body of Water 
therein nearly equal to its capacity, coun 
terbalancing means normally maintaining 
the shell in such position that the mouth of 
its opening is below the liquid level in the 
chamber, and means for indicating a change 
from the relative positions of the shell and 
its counterbalancing means. 

3. In a Water-level indicator for steam 
boilers, the combination with a water-con 
taining chamber, of a shell movable in said 
chamber by the rise or fall of water, means 
for admitting water into the shell from the 
bottom only, the remaining portions of the 
shell being closed against the entrance of 
Water therein or therethrough, said means 
being arranged to maintain a quantity of 
Water in the shell nearly equal to its ca 
pacity and means actuated by the movement 
of the shell from a certain position for indi 
cating such movement. 

4. In a Water-level indicator for steam 
boilers, the combination with a water-con 
taining chamber, of a shell movable in said 
chamber by the rise or fall of Water, and 
provided with a reduced tubular extension 
projecting downwardly from the bottom 
thereof, counterbalancing means for nor 
mally maintaining the shell in such position 
that the lower end of the extension will be 
immersed in the water in the chamber, and 
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means for indicating a change in the relation 
of said shell to its counterbalancing means 
from normal. 

5. In a water-level indicator for steam 
boilers, the combination with a water-con 
taining chamber, of a shell movable in said 
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chamber by the rise or fall of Water, means change of position of the shell due to a vari 
for admitting water into the shell froin the tition of the watei' level in the chamber. O 
bottom only and for retaining a definite in witness whereof have hereunto set 
quantity of the water so admitted to give iny hand this 23d day of February, 1915. 

WILLARD A. KITTS, Sr. 
Witnesses: 

F. E. Swie:TLAND, displacement and means for indicating a R. H. HoBBIE. 

Copies of this patent may be obtained for fire cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 

  


