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To all, whon, it 7ay conce77. - 
Be it known that I, CHARLES C. TOZIER, a 

citizen of the United States of America, and 
a resident of Skowhegan, in the county of 

5. Somerset and State of Maine, have invented 
certain new and useful Improvements in Feed 
Water Regulators, of which the following is 
a specification. 
This invention relates to certain new and 

Io useful improvements in feed-water regulators 
of that class in which is employed a float and 
a balanced valve, the float being disposed 
within a Water column or chamber which is 
in communication with the steam and water 

(5 spaces of the boiler and operatively connect 
ed with the valve, whereby the height of the 
water in the boiler serves to control the move 
ment of the float and the latter in turn con 
trols the valve to regulate the supply of wa 

2 o ter to the boiler. ... . . , ' ' ' . 

The present invention has for its objects, 
among others, to improve upon this class of 
devices as outlined in general above and to 
render the same more positive and efficient in 

25 operation, less expensive in manufacture, and 
more sensitive to the influence of the change 
of water-level in the boiler. It pertains, fur 
ther, to a novel construction of the valve em 
ployed, the latter being so constructed as to 

3o receive water at its center and discharge from 
both ends or sides at the same time, whereby 
the force of the current of inflowing water is 
exhausted equally in both directions and the 
valve will work as easily when the water is 

35 being discharged as it does when no water is 
passing through the valve. By this construc 
tion the valve works much easier, and thus 
I am permitted to employ a much smaller 
float, occupying less space and requiring less 

- 4o pressure to actuate it. I place my valve di 
rectly in the service or supply pipe and con 
nect it directly with the stem of the float, and 
thus obtain a direct and positive reciprocal 
action. - 

45 The valve has ports which feed directly 
into an annular chamber or channel, so that 
the valve may turn in any position within its 
casing and discharge at any point. This not 

only insures certainty of action, but permits 
of the turning of the valve, so that the point 5o 
of wear may be changed, so as to avoid undue 
and uneven wearing of the same and its bear 
ing on the casing. 
The valve operates without guides and its 

parts are not exposed to the force of the wa- 55 
ter, thus lessening the Wear and permitting 
of the turning of the valve as may be re 
quired. Another essential feature of the pres-. 
ent construction is that the Valve is perfectly 
balanced in any and all positions. When in 
use, the water from the service or supply pipe 
is all about the center, and back pressure 
from the boiler passes back through the an 
nular channel and extends all around the 
valve both above and below the center, so 65 
that both the pressure from the supply-pipe 
and the back pressure are equally distributed 
at all times when the valve is in action. 
When not in action, the Water passes through 
it and discharges from both sides or ends, 
thus equalizing the force of the current from 
the supply. 
Other objects and advantages of the inven 

tion will hereinafter appear, and the novel 
features thereof will be specifically defined 75 
by the appended claims. 
The invention is clearly illustrated in the 

accompanying drawings, which, with the nu 
merals of reference marked thereon, form a 
part of this specification, and in which 
Figure 1 is an elevation, with a portion 

broken away and parts in section, showing 
the application of my improvements. Fig. 2 
is an enlarged sectional view through the 
valve-casing with the valve in its open po- 85 
sition. Fig. 3 is a similar view with the valve 
shown in its closed position. Fig. 4 is a per 
spective view of the valve-casing with a por 
tion broken away. Fig. 5 is a section through 
the valve-casing at right angles to Figs. 2 
and 3. . . . . 

Like numerals of reference indicate like 
parts throughout the several views. 

Referring to the details of the drawings, 
1 designates a tank or Water-column, which 95 
may be of any suitable shape, material, and 
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capacity, and this tank is designed to be sup 
ported in position in any suitable manner ad 
jacent to or at any required distance from the 
boiler. (Not shown.) 

2 is a pipe designed to connect the tank 1 
with the water-space of the boiler, while 3 is 
a pipe designed to connect the tank with the 
steam-space of the boiler. The tank being 
air-tight and connected with the steam and 
water space of the boiler will have its water 
level at all times the same as the water-level 
of the boiler. The tank may be constructed 
in any suitable manner, in the present in 
stance being shown as formed in sections se 
cured together in any well-known way, thus 
permitting of the insertion and removal of 
the float when necessary. 
4 is a float disposed within the tank and de 

signed to be governed in its height by the 
height of the water in the boiler, and conse 
quently in the tank. The stem 5 of this float 
passes through an opening in the top of the 
tank and through a washer 6, secured to the 
under side of the said top, while between 
this washer and a washer or collar 7 on the 
stem at a point above its connection with the 
float is a spring 8, which serves to force the 
float down, so that the water may pass through 
the valve, as will hereinafter be made ap 
parent. 

9 is a cap on the top of the tank, and 10 is 
a plate or collar, (here shown as stationary,) 
and on the stem 5 between this plate or col 
lar and the top of the tank is a nut 11, by 
means of which the tension of the spring and 
the height of the float may be adjusted. By 
means of the construction just described the 
piston or stem of the valve, which is also the 
stem 5 of the float, is forced up, so that the 
nut 11 will strike the plate 10. 

12 is a pipe leading from the aqueduct or 
any other suitable source of supply, and this 
pipe is engaged in a screw-threaded opening 
13 in the chamber or casing 14, in which works 
the valve soon to be described. 

15 is a pipe engaged in a threaded opening 
16 in the opposite side of the casing 14 and is 
designed to be connected with the boiler for 
conducting the water thereto. 
The upper end of the stem 5 is formed with 

an enlargement having the heads 17 and 18, 
which worksteam and water tight within the 
longitudinal bore 19 of the casing 14, the ad 
jacent faces thereof forming shoulders 20 and 
21, between which is the reduced portion 22, 
around which is an annular chamber 23, as 
seen clearly in Figs. 2, 3, and 4. It is to be 
noted that the longitudinal bore 19 of the 
casing 14 intersects the passage 23, which 
communicates with the inlet-pipe 12, and is 
also at right angles to the passage 24, com 
municating with the outlet-pipe 15, and com 
munication is afforded between the chamber 
23 and said passage 24 by means of the pas 
Sage 25, which extends substantially half 
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way around the casing, as shown, so that wa 
ter at all times may be found extending all 
the way from the lower part of the valve to 
the upper part thereof and back of the lin 
ing 26, through which there are a series of 
ports 27, preferably, though not necessarily, 
four in number, as seen in Fig. 4. 28 repre 
sents annular grooves at the top and bottom 
of the chamber 23. These grooves communi 
cate with the curved passage 25 when the valve 
is in one position, as indicated in Fig. 2. 
The piston may be provided with suitable 

spring-packing at points adjacent its shoul 
ders, so as to insure a perfectly-tight joint, and 
it is of course evident that variations in the 
dimensions may be had without in any wise 
affecting materially.the results, as it is evi 
dent that the same may be varied according 
to the size of the boiler and the pressure; but 
these I consider details which come fully 
within the scope of the present invention. 
With the parts constructed and arranged 

substantially as hereinbefore set forth the 
operation is as follows: As seen in Fig. 2, the 
valve is in the position open, and the water 
entering through the pipe 12 will take the 
following course: It passes first into the cham 
ber 23, which, as above stated, extends en 
tirely around the reduced portion of the pis 
ton and forms the chamber into which the 
water rushes after passing through said sup 
ply-pipe 12. The water is then forced through 
the ports 27, whereby the wateris forced up 
ward and at the same time downward into 
the grooves 28, which are of sufficient capacity 
to carry the same amount of water which is 
forced through the ports 27. From thence 
the water passes through the curved cham 
ber or passage 25, so that water is present 
in the casting or casing extending all the 
way from the groove 28 in the lower part of 
the valve to the groove in the upper part 
thereof and back of the lining. The water 
from the grooves 4 passes through the before 
mentioned ports, so there will be equal pres 
sure at all times pressing to the right and to 
the left, the pressure on the right or the one 
side being the same as the pressure on the 
other side, so that it keeps the valve in its 
position without exerting any more force on 
the one side than on the other. The water 
passing through the passage 25 enters the 
chamber 24 and from thence through the 
pipe 15 to the boiler, and as the water in the 
boiler reaches the proper height the water in 
the tank or receptacle 1 will assume the same 
level, forcing the float 4 upward and forcing 
the piston from the position in which it is 
seen in Fig. 2 to that in which it is seen in 
Fig. 3, in which latter position the valve 
shuts off the water from the passage 25. In 
this position the water from the passage 25 
presses against the solid portion of the valve, 
as indicated. As the float is raised by the 
rise of the water in the tank 1 the nut 11 will 
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strike the plate or washer 10 and close the 
valve, allowing no water to pass through to 
the boiler until the water in the boiler is low 
ered, and thus bringing about a correspond 
ing lower level of water in the tank 1, when 
the float 4 will fall, and if the weight of the 
float and piston is not sufficient to bring the 
valve down into working position the spring 
8 will serve to accomplish this end. 
From the above it will be seen that I have 

devised a novel, simple, and efficient form of 
water-regulator and valve therefor, and while 
the structural embodiment of the invention 
as herein disclosed is what I at the present 
time consider preferable it is evident that 
the same is subject to changes, variations, 
and modifications without departing from the 
spirit of the invention or sacrificing any of 
its advantages. I therefore do not intend to 
restrict myself to the details of construction 
herein disclosed, but reserve the right to 
make such changes, variations, and maodifi 
cations as come properly within the scope of 
the protection prayed. 
What is claimed as new is 
1. In a feed-water regulator, the combina 

tion with a receptacle having provision for 
connection with the steam and water spaces 
of a boiler, of a float adapted to be supported 
upon the water in said receptacle, a pipe for 
supplying Water to the boiler, a valve-casing 
interposed in said supply-pipe, and a rota 
tably-mounted valve in said casing controlled 
by the float and balanced in any and all po 
sitions. 

2. In a feed-water regulator, a receptacle 
having provision for connection with the 
steam and water spaces of a boiler, a float 
in said receptacle, a pipe for supplying water 
to the boiler, a valve - casing interposed in 
said pipe, and a rotatably-mounted valve in 
opposite ends of said casing and adapted to 
reciprocate with the float and constructed to 
discharge simultaneously from both sides. 

3. In a feed-water regulator, a receptacle 
having provision for connection with the 
steam and water spaces of a boiler, a floatin 
said receptacle, a pipe supplying water to the 
boiler, a valve-casing interposed therein, a 
valve carried by the stem of the float, and a 
nut on said stem movable between the top of 
the receptacle and a fixed abutment. 

4. In a feed-Water regulator, a receptacle 
having provision for connection with the 
steam and water spaces of a boiler, a float in 
said receptacle, a pipe supplying water to the 
boiler, a valve-casing interposed therein, a 
valve carried by the stem of the float, a nut 
on said stem movable between the top of the 
receptacle and a fixed abutment, and a spring 
around said stem between an abutment there 
on and an abutment adjacent the top of the 
receptacle. 

5. In a feed-Water regulator, a valve-casing 

- - 
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openings, a curved passage affording com 
munication between said bore and outlet 
passage, and grooves within said bore and 
communicating with the ends of said passage 
and a valve movable in said bore. 

6. In a feed-water regulator, a valve-casing 
having a longitudinal bore, inlet and outlet 
openings, and a curved passage affording com 
'munication between said bore and outlet-pas 
sage and grooves within the bore communi 
cating with the ends of said passage, com 
bined with a valve movable in said bore and 
having a reduced portion forming an annular 
chamber and a communication between said 
chamber and groove. 

7. In a feed-water regulator, a valve-casing 
having a longitudinal bore, inlet and outlet 
openings, a curved passage affording commu 
nication between said bore and outlet-pas 
sage, and grooves communicating with said 
bore, combined with a rotatably - mounted 
balance-valve movable in said bore and hav 
ing a reduced portion forming an annular 
chamber. 

8. In a feed-water regulator, a valve-casing 
having inlet and outlet ports and a longitu 
dinal bore, and a valve adapted to reciprocate 
in said bore, a restricted curved passage ex 
tending in opposite directions from the inner 
end of the outlet-port and having an annular 
chamber and longitudinal ports. 

9. In a feed-Water regulator, a valve-casing 
having inlet and outlet ports and a longitu 
dinal bore, and a rotatably-mounted valve 
adapted to reciprocate in said bore and hav 
ing an annular chamber and longitudinal 
ports, opposite ends of said casing having a 
curved passage affording communication be 
tween said bore and the outlet-port and 
grooves within the bore communicating with 
the ends of said passage. 

10. In a feed-Water regulator, a valve-cas 
ing and a rotatably-mounted valve therein 
having an annular chamber and ports con 
structed and arranged for the discharge of 
the water at both ends simultaneously. 

11. In a feed-water regulator, a valve-cas 
ing having a longitudinal bore, grooves, and 
a curved passage communicating with said 
groove and with the outlet from said casing 
and a valve therein having an annular cham 
ber and ports constructed and arranged for 
the discharge of the water at both ends si 
multaneously, said valve being free to turn 
within its casing and to discharge at any 
point. 

12. A valve having longitudinal passages 
and an intermediate chamber communicating 
there with, and annular chambers near oppo 
site ends communicating with said interme 
diate chamber combined with a valve-casing 
having oppositely-disposed inlet and outlet, 
a longitudinal bore intersecting the inlet, 
grooves upon opposite sides of said inlet, and 
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grooves with the outlet, substantially as de-intermediate chamber, and longitudinal ports to 
scribed. affording communication between said cham 

13. A valve-casing having oppositely-dis- ber and the annular passages, as set forth. 
posed inlet and outlet, a bore intersecting the Signed by me at Skowhegan, Maine, this 

5 inlet, grooves upon opposite sides of said in- 16th day of March, 1903. 
let and a curved passage connecting said CHARLES C. TOZIER. 
grooves with the outlet, combined with a valve Witnesses: 
adapted to reciprocate in said casing and hav- A. B. LAMB, 
ing annular passages near opposite ends, an ERNEST C. BUTLER, 

  


