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UNITED STATES PATENT OFFICE. 
JOHN F. SENTER, OF CHATTANOOGA, TENNESSEE, ASSIGNOR TO SENTER 

MANUFACTURING COMPANY, OF CHATTANOOGA, TENNESSEE, A CORPO RATION OF TENNESSEE. 

BOLER-FEEDER 

No. 848,706. Specification of Letters Patent. Patented Feb. 12, 1907. 
Application filed October 29, 1906, Serial No. 341,064, 

To all it'honn, it may conce77. 
Be it known that I, JoHN F. SENTER, a 

citizen of the United States of America, and 
a resident of Chattanooga, county of Hamil 
ton, State of Tennessee, have invented cer 
tain new and useful Improvements in 
Poiler-Feeders and Low-Water Alarms, of 
which the following is a full and clear specifi 
cation, reference being had to the accom 
panying drawings, in which 

Figure 1 is a view, partly in section and 
partly in side elevation, showing my inven 
tion arranged in connection with a steam 
generator. Fig. 2 is an end elevation of the 
main parts of the device, and Figs. 3 and 4 
are detail views showing a slight modifica 
tion. 
The object of this invention is to provide 

simple means for automatically controlling 
the feed-pump, whereby the same will be set 
into operation whenever the water reaches a 
predetermined level in the generator. 
A further object is to adapt one part of my 

invention to a low-water alarm which may 
be used in connection with the feed-con 
troller or independently of the same, as more 
fully hereinafter set forth. 
To the accomplishment of these objects 

and such others as may hereinafter appear, 
the invention consists of the parts and com 
bination of parts hereinafter fully described 
and particularly pointed out in the appended 
claims, reference being had to the accom 
panying drawings, forming a part of this 
specification, in which the same reference 
characters designate like parts throughout 
the several views. 

Referring to the drawings by reference 
characters, a designates the usual steam 
line, which leads from the steam-space of the 
generator to the feed-pump, this pump not 
being shown. At a suitable point in this 
line is inserted a thirottle-valve, consisting of 
a casing b, a vertical stem c working there 
through and carrying a pair of balanced 
valve-disks d. This valve-stem is normally 
pressed upward by a coil-spring e, inclosed in 
a casing depending from the casing b, this 
spring engaging the lower end of the stem 
through the medium of a collar or shoef. 
The lower end of the spring engages, through 
the medium of another shoeg, the upward 
projecting end of a screw-plugh, which closes 

the lower end of the depending casing and is 
adapted to regulate the tension of the spring. 
To protect this plug against disarrangement 
by mischievous or evil-disposed persons, it is 
inclosed in a screw-cap , and in order to 
blow out any foreign matter that may settle 
into the casing, and thereby interfere with 
the action of the spring, I provide this de 
pending casing with a smallblow-off cock i. 
The upper end of the stem extends up 

through a stuffing-box k, on which is mount 
ed a yokel, whose upper portion is shaped to 
form the lower end or head of a cylinder m. 
The stem ceXtends up into this cylinder and 
is there provided with a piston n, which is 
adapted to work vertically in the cylinder. 
To drain off any water that may leak down 
past the piston, I provide a drain-pipe O. 
Leading into the top of the cylinder is a pipe 
p, whose other end communicates with a valve-casing (). 
A valve-casing q is supported on and com 

municates, through a lateral passage r, with a 
vertical tanks, which is mounted at a conven 
ient point about one foot above the normal 
water-line of the boiler and which has its 
lower end in communication with the boiler 
at said normal Water-level by means of a 
pipe t. Working through suitable stuffing 
boxes in the valve-casing q are two independ 
ent valve-stems u and v, the former being 
provided with a valve up, which is adapted to 
close communication between the passage r 
and the pipe p, while the stem v is provided 
with a valve ac, which is adapted to close com 
munication between the valve-chamber and 
an exhaust-passage gy. 
The stems u and v are pivotally attached 

to a lever 2, and at one end this lever is nor 
mally drawn downward by means of a re 
tracting-spring a', while the other end of the 
lever is pivotally connected, by means of a 
link b', to a longer level c', pivotally mounted 
on the tanks at a point above the Valves. 
One end of this lever carries a weight d', and 
its other end pivotally carries a thin-wall 
spherical tanke', which when filled with wa 
ter is about eight pounds heavier than the 
weight d", and therefore overbalances the 
Sale, 

Entering the bottom of the tank e' is a 
T-coupling f', to which is connected a blow 
off cock g and also one end of a flexible 
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passes up through this pipe, and the water in 
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down the valve-stem u as the ball-tank rises. 
45 

throttle and permit steam to pass on to the 
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metallic pipe h'. This metallic pipe h' is 
connected at its other end, through the me dium of a T-coupling i", a short pipe i, 
another T-coupling k", and another short 
pipel, to the tanks, preferably at a point be 
low the connection thereto of the pipe . 
The couplings i? and k" are provided with 
suitable blow-off cocks or plugs m'. i 

It will be observed that in the absence of 
pressure upon the piston n, connected to the 
pump-throttle, the throttle will be normally 
opened by means of the springe as the valve 
disks are balanced and that by means of pres 
sure upon the piston in the valves may be 
held closed against the action of said spring. 
To hold the valves normally closed, it will be 
observed that the mechanism is so construct 
ed that so long as the water-level in the boiler 
is above the entrance thereto of pipe t the 
water will be forced up through said pipet, 
tanks, valve-chamber 7, pipe p, and into the 
upper part of the cylinder m. The water 
will also be forced up into movable tank e', 
through the connected pipes l', ', and h, 
thus filling the tank and causing it to fall 
against the action of the weight d". While 
the tank is thus in its lowermost position, the 
exhaust-valve ac is held closed and the inlet 
valve ris held off its seat against the tension 
of spring a, the valve-stem serving as a full 
crum for the lever 2. The parts remain in 
this position until the water-line falls below 
the entrance to pipe t, whereupon steam 

the tanks and connecting-pipes connected to 
said pipe t runs back into the boiler by grav 
ity. When sufficient water has run out of 
the removable tank e' to cause the weight d' 
to overbalance the tank, and thus raise it, the 
first action is to seat valve u), thus closing 
communication between the boiler and the 
cylinder m, this closing of Valve up being 
caused by the action of Spring a in drawing 
Then as the tank continues to rise the stem u. 
in turn forms a fulcrum for the lever 2 in 
raising the exhaust-valve a from its Seat, and 
when this valve is lifted from its seat the 
pressure is removed from the piston n, and 
the spring e is thus permitted to open the 
ump and operate the same. As soon as the E. of water in the generator is brought 
back to normal and the entrance to pipe t is 
therefore closed to water the steam-pressure 
in the boiler again forces water up into the 
movable tank and causes the same to again 
fall against the action of Weight d'. As it 
falls the exhaust-valve a is first closed, and 
then as it continues to fall the inlet-valve up 
is opened to thereby let water under pressure 
of the boiler to pass in on top of piston n, and 
thereby close the pump-valve. It will thus 
be observed that the apparatus is entirely 
automatic in its action. - 
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In the modification shown in Figs. 3 and 4 
it will be observed that instead of connecting 
the lever c' directly to the ball-tank it is con 
nected by a link b” with a pipe h', which is a 
rigid pipe substituted for the flexible hose h". 
The use of this rigid pipe h' necessitates the 
use of a stuffing-box *in the short connect 
ing-pipe i'. Otherwise this modification is 
substantially the same as the form of appa 
ratus shown in the other figures. 
The low-water-alarm device embraces aver 

tical tank o', which is desirably attached to 
but separated interiorly from the tanks and 
which is connected by a pipe p' to the genera 
tor at the low-water or danger line thereof. 
The means for operating the whistle q', 
which is connected to the top of the tank o', 
involves the employment of the same de 
vices which operate the valves controlling 
the pump cut-off-that is to say, they con 
sist of a ball-tank r", mounted on a levers', 
which is pivoted at t to the side of the tank 
o' and has connected to its other end a weight 
'v'. At a point between the weight and the 
tank a vertical link u' is pivotally connected 
to the levers', and the upper end of this link 
is connected to the whistle-operating lever, 
which may be of the usual construction. 
The movable ball-tank r is connected to the 
tank o' by the same arrangement of flexible 
pire connections as the tanke', whereby 
when the water-level drops below the en 
trance to pipe p' the water in the tank o' and 
ball r' will run out, thus perinitting the ball 
tank r to rise in response to the gravitation 
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of the weight v', and thus operate the whistle, 
the stealin for Operating the whistle having 
passed up through pipe p' and tank o' to take 
the place of the water which has run out of 
the same back into the boiler. 

Having thus fully described my invention, 
what I claim, and desire to Secure by Letters 
Patent, is-- 

1. In an apparatus of the class set forth a 
tank supported above the water-line of the 
generator and connected thereto only at the 
water-line so as to thereby be at all times 
filled with water while the water is above the 
water-line in the generator, a gravitating 
tank above the water-line and connected to 
the aforesaid tank so as to be kept normally 
filled with water and a pivoted lever for sup 
porting the same, a weight on said lever nor 
mally tending to raise the tank and being of 
such weight that the tank when filled with 
water will overbalance it, flexible pipe con 
nections between the gravitating tank and 
the stationary tank, and valve-operating 
means connected to said lever and a darted to 
operate when the tank is elevated by the 
weight. 

2. In a boiler-feeder, the combination of a. 
pump cut-off valve normally tending to open 
and means whereby said valve is held closed 
when the water-line is at or above normal, 
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said means embodying a pipe connected to 
the generator at said water-line, a stationary 
tank above the water-level of the generator 
and connected with this pipe, a gravitating 
tank above the water-level of the generator 
and flexible pipe connections between the 
same and said stationary tank, means for 
raising the gravitating tank when the water 
runs out of the same, a conduit connecting 
said stationary tank with the pump cut-off 
and normally filled with water from the 
generator, and a valve arrangement in said 
conduit whereby when the movable tank 
rises collinunication is cut off between the 
stationary tank and the Bump cut-off, there 
by reventing either water or steam reaching 
the run) cut-off, and coinimunication is es 
tablished between the pipe leading to the 
un) cut-off and the exhaust-passage to 

thereby release the pump cut-off and permit 
it to Open. 

3. In coinbination with a generator, a sta 
tionary tank connected to the same at the 
water-line thereof so as to be kept normally 
filled with water, a gravitating tank and 
leans keeing it in constant concuunication 
with said stationary tank, whereby this 
gravitating tank will be kept filled with 
water while the stationary tank is filled and 
will be eruptied of water when the stationary 
ank is entied, inneans for normally raising 
the gravitating tank, a pump cut-off in the 
stein-line of the ump, a water-conduit con 
necting the stationary tank to this fump cut 
off and serving to normally hold the cut-off 
closed while said stationary tank is filled 
with water, an inlet-valve in said conduit, an 
exhaust or outlet pipe in said conduit, and 

3. 

means connected to the gravitating tank 
whereby when said tank is lowered by the 
water in it the outlet-valve will be closed and 
the inlet-valve Opened and vice versa. 

4. In combination with a generator, a sta 
tionary tank connected to the same at the 
water-line thereof so as to be kept normally 
filled with Water, a gravitating tank and 
means keeping it in constant communication 
with said stationary tank, whereby this 
gravitating tank will be kept filled with 
water while the stationary tank is filled and 
yvill be emptied of water when the stationary 
tank is emptied, means for normally raising 
the gravitating tank, a pump cut-off in the 
Stean-line of the pump, a Water-conduit con 
necting the stationary tank to this pump cut 
off and serving to normally hold the cut-off 
closed while said stationary tank is filled 
with water, an inlet-valve in said conduit, an 
exhaust or outlet pipe in said conduit, and 
means connected to the gravitating tank 
whereby when said tank is lowered by the 
water in it the outlet-valve will be closed and 
the inlet-valve will be opened and vice versa, 
said means embodying a lever pivotally con 
nected to the gravitating tank and to both 
the stems of the valves, and a spring connect 
ing the free end of the lever to the stationary 
part and normally tending to close both 
valves. 
In testimony whereof I hereunto affix my 

signature, in the cresence of two witnesses, 
this 27th day of October, 1906. 

JOHN F. SENTER 
Witnesses: 

JOHN WARMACK, 
WM. BLAYLOEB. 
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