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UNITED STATES PATENT OFFICE.

JOHN F. EELLY, OF CHICAGO, ILLINOIS, ABEBIGNOR, BY MESNE ASSIGNMEN’I‘S, TO
KELLY VALVE COMPANY, OF MUSKERGON, MICHIGAN, A CORPORATION OF
MICHIGAN.

BOILER-WATER-LEVET, CONTROLLER.

Application filed February 21, 1920, Serial No. 360,522,

To all whom it MAY concern.: ‘ connection with the accompanying draw-

Be it known that I, Jomx F, Kpiry, a ings. ‘

citizen of the United States, residing at Referring to. the drawings,

Chicago, in the county of Cook and State Fig. 1 is an elevation partially in sec- 55
5 of Illinois, have invented certain new and tion, of a controller embodying my inven-

useful Tmprovements in Boiler-Water- tion;

Level Controller, of which the following is = T 1g. 2 is a vertical sectional view through

a specification. one of the water controlling valves;

In the operation of stationary boilers of 77 ig. 8 is an enlarged sectional view of 60

10 cither high or low bressure pipe, it has one of the steam controlling valves;
heretofore been the custom, so far as'T am - Fig. 4 is a view similar to Iig. 1 of an-
aware, for the engineer to maintain the other embodiment ot my invention; and
requisite water level in  the boilers by Fig. 5 is an enlarged sectional view of
periodically admitting water whenever itg one of the water controlling valves em- 65

15 necessity was indicated by the gauge glass. ployed in this form of the invention.
I'am also aware that in some systems which Referring now to the drawings more in
operate steadily and with uniformity, it is detail, and particularly to Figs. "1 to 3
customary to leave the water. supply valve thereof, reference character 6 indicates a
partiaily open so that a small quantity of water column casing adapted to be con- 70

20 water is continually delivered to the boiler. nected at the top and bottom by suitable

It is the purpose of my invention: to. re- Pipes with the interior of a boiler. In con-
move the maintenance of the requisite water necting the water column to g boiler, it is
level in the boiler from the province of the attached at such vertical height that the
engineer and to provide an apparatus which minimum and maximum safe water levels 7
will automatically maintain a predeter- in the boiler will be embraced in this water
mined water level in the boiler, thus re- column. The ordinary gauge glass 7 may
moving this important function from human' be attached to one side of the column cas-
fallibility, thereby prectuding the possibility ing and the casing is preferably equipped
of accident resulting from a depletion of with the usual gauge cocks 8 disposed at &
30 water in the boiler., various heights, as is customary.

Another feature of y invention resides = The water supply pipe through which
in the provision not only for automatically water ig supplied to the boiler ig indicated
supplying water to a boiler when it is re- on the drawing by reference character 9
quired, but also for delivering water there. and for convenience, thig pipe and also the 85
from back to the feed water heater or other water delivery pipe 11 are shown as con-
source of supply should the water level in - nected mto the water column casing, al-
the Dboiler become too high, and thus T have though it should be understood that these
-obviated possibility of “accidents resulting - pipes may be connected directly to the boiler
from too much water in the boiler. Instead of to the water column casing, if 90
40 A further feature of my invention is the desired, without affecting the reliahle op-

provision of a high water and g low water eration of the apparatus or departing from
alarm -and means for operating the same the essenco. of my invention. The ‘water
whenever  the water level -in the boiler supply pipe 9 is connected with any snit-
reaches a predetermined maximum or pre- able source of water supply under a pres- 9
determined minimum height to thereby  sure greater than that existing in the boiler
notify the engineer of the condition of the and the water delivery pipe is preferably
water level in the boilep. connected to the feed water heater, al-

Other features and advantages of my in- though it may he connected to a sump or
vention will be appreciated as the same be- any place where it may be desirable to de- 100
80 comes better understood by reference to the Iliver water from the boiler. Since this

following description when considered in pipe ig largely for emergency purposes, as
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“connection 21 with

and 25 respectively, the

“while steam admitted through the

or the pipe 25 may be shut oif when

e

in normal operation of the apparatus the
water level will very seldom exceed the

masimum level for which the apparatus is
set, water will be delivered through - this
pipe very infrequently. '
Tn each of the water supply and delivery
pipes, I have interposed. shut-off valves 12
and 13 respectively, these valves being of
duplicate construction, and one being shown
on an enlarged seale i Fig. 2. Referving
to this figure, it will be observed that the
valve casing is provided with a partition
providing a valve cont 14 adapted to be
closed by a valve 15 seating thereon, said
valve being carried by stem 16 projecting up-
wardly through a packing gland 17
equipped at its upper end with a pisten 18
snugly fitted within a steam chamber 19.
The lower end of the valve has a lost motion
a threaded nut 22, which
is connected with and adapted to be ro-
tated by a hand wheel 23. By this structure,
the valve 15 may be manually opened or
closed when desired, but normalily, the nut

anil

99 is disposed substantially in the position’

chown in Fig. 2 so that the valve may be
opened and closed by means of the piston 18
without interference by the nut 22, although
as will be menifest, this nut may be set 80
as to limit the extent of opening the valve.
My invention contemplates the automatic
opening and closing of these valves by steam
pressure acting upon opposite sides of the
pistons 18 and since water is never admitted
to and discharged from the boiler simul-
tarieously, the control is such that one of the
valves is always closed when the other is
open. With a view of securing this result,
T have provided two steam |

pipe 24 being
equipped with a branch 26 connected to the
steam chamber of the water delivery valve
beneath the piston and with a branch: 27
connected with the steam chamber of the
water supply valve above the piston.  The
pipe 25 is similarly connected by branch 28
to the steam chamber of the water delivery
valve above the piston and by branch 29 to
the steam chember ¢f the water supply valve
below the piston. . Steam admitted through
the pipe 24 will therefore tend to open the
delivery valve and close the supply valve,
pive 25

Wil tend to close the delivery valve and
~open the supply valve. These pipes 24 and

ith test cocks

95 are preferably equipped »
31, as shown, and
vided with a check valve 82 to provent back
fow of steam or water under pressure into
ihe water supply line. Hither the pipe 24
desirec

by means of hand valves 33
spectively.. '

" The pipes 24 and 23 are connected with the

water colump caging through the intermed]-

‘the plug 36.

supply pipes 24

the supply pipe 9 is pro--

and -84 re- -
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ary of valves which control the flow of steam
to the pipes, as will now be explained. - A
valve casing 35 is connected at one end to
the pipe 25 and at its other end to a hollow
piug 36 threaded into the plate 37 forming
one of the side walls of the casing 6. This
valve casing 35 is shaped to provide a pas-
sage 88 terminating in a valve seat 39 .cis-
posed in alinement with the bore through
A valve 41 1s adapted %o seat
upon the seat 89 and shut off the passage 36.
This valve, which is of elongated shape, pro-
jects threugh and dlidingly fits within the
plug 36, and is provided with a central
hore 42 communicating with the interior of
the casing 35, through a traz o apertune
43 and with the interior of the casing 0
throngh a similay transverse aperture. 4.
Thus it will he seen that communication is
established between the casing 6 and the
pipe 25 when the passa 38 is closed by the
valve 41. When, however, the valve 44 i3
drawn inwardly inte the casing 6, the aper-
ture 43 is brought within the confines of the
plug 36, theveby’ entirely or partially closi;
this aperture and shutting off flow of ste:
£rom the casing 6 into the casing 35. This
imarard movement of the valve 41 also opens
the passage 38 so that steam in this casing
35 in the pipe 25 and in the steam chaimbers
of the valves 12 and 13 may escape through
the passage 38 and 11 s0 doing, it operates &
signal in the form of & whistle 45.
The pipe 24 is.also connected to the casing
6. through a similar valve caging 46 with
similar valve mechanism, as shown in Fig.
1, which need not be degeribed.  This cas-
ing 40 is also equipped with 2 signal wwhistle
47, this signal constituting 2 jow-water
mal 45 conghituies 2 high-

Qyro
AR v

alarm, whils the
water alarm.
The inner ends of the valve members 41
are slotsed to veceive o lever 48 pivoted at
49 upon a bracket 51, as shown in Fig. 1.
The upper end of this lever Is connected by
a Link 52 to one arm of a bell crank lever 53
pivotally mounted at 54 and connected at
the outer end of the long arm to a link 55,
which is attached to a rod 56. Upon this
rocl there is adjustably mounted an upper
abutment member 57 and a lower abutment
member 58, both dispesed in- the path of
travel of a float 59 in the casing: '
The operation of this form of iny inven-
tion is as follows: When the water level in
the boiler diminishes, the float 53 moves
Jownwaridly in the casing unfil its o toht
yests upon the abutment mes The
weizht of the fout pulls downwardle upon
the rod . 56, and swings the hell” erank
lever 853 in a connterclockwise - direction,
: svinging the Jever 48 in a clock-
itg pivot.  The. upper

Ler 59

wise Civection on il
end of lever 48 moves inwardly in the elon-
gated slot in the valve member 41. The
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Iower end of this lever, however, abuts
against the outer end of the slot in the lower
valve member and upon swinging movement
of the lever as described, the lower valve
member is moved inwardly into the casing 6,

thus partially shutting off communication
between this casing and the valve casing 46,

and opening the passage to the alarm signal
47. The steam in the valve casing 46, in the
pipe 24, and in the steam chambers of the
respective valves now escapes and actuates

the signal 47. The release of pressure in the

steam chamber of the delivery valve 13 be-
low the piston merely serveg to cause this
valve to seat more snugly against its seat
under the influence of the pressure exerted
upon the upper face of the piston through
the pipe 25. The release of pressure above
the piston of the supply valve 12, however,
causes this valve to open under the influence
of the steam pressure exerted upon its under
surface through the pipe 25 and branch 29.

‘Water will now flow through the supply

pipe 9 into the water column casing and
thence into the boiler, and as the water level
rises, the float 59 will move upwardly.
When it is moved upwardly a sufficient dis-

tance, it will engage the abutment 57, thus

lifting the rod 56 and the long arm of the
lever 53 to swing the lever 48 in a counter-
clockwise direction.  When it is moved suffi-
ciently to release the lower yalve member 41,
this valve will close against its seat under
the influence of the steam pressure in the
casing 6 and pressure will thereupon be re-
established in the casing 46, the pipe 24, and
valve steam chambers connected thereto.
The pressure above the piston of the supply
valve will now become equal to the pressure
below and the valve will seat under the in-
fluence of gravity and the influence of the
flowing water.” If, however, the valve should
fail to properly seat, due to some foreign
article lodging on the valive seat, or for any
other cause, water will still continue to flow
in more or less restricted quantities into the
boiler. If the water level in the boiler
should rise above the desired maximum
point, the float 59 will continue to 1ift the
rod 56 and through the bell crank 53, swing
the lever 48 in a counterclockwise direction
sufficiently to draw the valve member 41 in
the casing 35, inwardly into the casing 6,
thus partially shutting off communication
between the casings 6 and 35 and causing
the high water alarm 45 to be actuated by
the steam pressure in this casing 85 and in
the pipe 25. Release of pressure in the pipe
25 will release the pressure in the steam
chamber of the delivery valve 12 above the

‘niston and this valve will thereupon open so

that water will be delivered from the casing
through the delivery pipe 11 to the feed
water heater or' other point of reception.
When the water level has been lowered by

T

stem heas

8

this delivery until upward pressure of the
float 59 upon the abutment 57 has ceased, the
cuive 41 will close again, thus re-establish-
ing the parts in normal position.

In the form of my invention shown in
Figs. 4 and 5, the casing 6, float 59, abut-
ments 57 and 58, bell crank 58, and lever 48
are all substantially like that previously de-
seribed. ‘The water supply pipe 9 and the
water delivery pipe 11 are also connected to
the water column casing, as in' the manner
previously described.

In this instance, however, instead of em-

Pploying water supply and delivery valves

which are actuated directly by steam pres-
sure, I utilize a construction in which the
heat units of the steary ave utilized instend
of the pressure to scetuate these valves.

The water supply valve 61 and the water
delivery valve 62 arc substantially identical
in construction, and one of them is shown
on an enlarged seale in Fig. 5, from which it
will be seen that the valve casing is shaped to
provide « seat 63 adapted to be clased hy a
vaive 64, mounted upon & stem 65 This
a lost motion connection with a1
threaded head 65 controlled by & hond wheel
67, by which the valve may be opened and
closed manually if desired; but normally it
1s operated automatically from the lower
end of the stem 65 by mechanism which will
now be described. ‘ ‘

In o suitable casing or heusing 68, T have
mounted two thermostate 69 and 71 respec-
tively, connected at their upper ends with
steam pipes 72 and 78, which pipes are in
turn connected to the interior of the casing
6 through couplings 74 and 75 provided with
velve seats 76 and 77. These seals are nor-
mally closed by valves 78 and 79 and are
adapted to be opened by the lever 48 when
swung in one direction or the other upon its
fulerum.  The lower end of the thermostat
71 regts upon a stud 81, carried a lever
82 fulcrumed at 83 upon a downwaid exten-
sion 84, carvied by the lower end of the ther-
mostat 69. Thoe opposite end of lever 82 is
connected by a link 85 with a multiplying
lever 86 fulerumed at 87, the Jong arm of
this lever being engaged with a nush mem-
ber 88, into swhich the lower end of the valve
stem 65 projects.  An adjusting nut 89
mounted on this stem defermines the posi-
tion of the levers when the valve 64 is in
clozad position. ‘

Mssame that the water Jevel in the water
cclimn ecasing has fallen to sueh an extent
that the font 59 ucting on the abutiment 58
swings the lever 48 in a clockwise divection,
thus opening the valve 79. Steam will now
flow from the casing 6 throuch the pipe 73
into the thermostat 71. causing this thermo-
stal tubs to expand. - Since the upper end of
thig tube ig rigidly mounted, the lower end
will push downwardkr upon the stud 81,

]3“.'

70

75

80

85

90

95

100

110

115

120

125

130




&

“ED
It

35

1)
21

GO

4

thereby moving the left hand end viewing
Trig. 4 of lever 82 downwardly and through
the link 85, swinging the lever 86 to elevate
the push member 88 and through the stem
65 to lift the valve 64 from its seat, perinit-
ting a supply of water to be delivered
through the pipe 9 into the casing 6. VWhen
the. water level is raised, the valve 79 will
close under steam pressure as soon as .the
lever 48 will permit it to do so.. Should the
water level continue to rise, however, the
abutment 57 will eventually be moved up-
wardly by the float 59, thereby opening the
valve 78 and admitting steam through the
pipe 72 to the thermostat 69. Iixpansion of
this thermostat will move the pivot 8% of
the lever 82 downwardly so that the stud 81
will be moved away from the thermostat 71,
whereupon the valve in the casing 6 will
close under gravity. This downward move-
ment of the lower end of the thermostat tube
69 will also exert & downward pressure upon
a- stud 91, carried by a-lever 92, pivoted at
93. The opposite end of this lever is con-
nected by a link 94 to a lever 95, fulerumed
at 96 and cengaged with a push member 97,
to which the valve stem 65 of the valve 62 is
connected through an adjusting nut 98.

This movement of the levers will elevate the

push member 97 so-as to lift the valve in
the casing 62 from its seat, permitting a de-
livery of water from the water column cas-
ing 6 through the pipe 11, to. a feed water
heater or other point of reception, as pre-
viously explained in connection with Fig. 1.

Tt will be apparent from the foregoing
that I have provided a controller which, act-
ing in one form of my invention through
steam pressure and in the other form,
through the heat units of the steam, serves
to automatically maintain a predetermined
water level in a boiler without attention of
the engineer. Should the level fall below
the minimum for which the apparatus is set,
the supply valve will be opened and the
water will be replenished. = Should for any
reason, accidental or otherwise, the water
level rise above the maximmm height. the
delivery pipe valve will be opened and the
surplus will be discharged from the hoiler.
The operation, both of supplying water to
the boiler and delivering water therefrom, is
entirely antomatic and while high-water and
low-water alarms ave provided which signal
the engineer when these operations fake
place, these alarms may be dispensed with
without impairing the usefulness of the au-
tomatic control. The details of construction
lustrated: and  described, are obviously
capable of considerable modification and
variation within the scope of the invention
as defined in the appended claims.

I claim: '

1. In a boiler water level controller, the
combination of a casing, a float therein, a

1,455,211

water supply pipe, a water delivery pipe,
valves in said pipes, steam actuated means
for operating said valves, manually operable
means for actuating said valves independ-
ently of said steam actuated means, valves
for controlling the supply-of steam to said
steam actuated means, and an operative
connection between said float and each of

said last mentioned valves. :
9. In » boiler water level controller, the
combination of a water column casing, a
5 therein, boiler water supply and de-

float
livery pipes, a valve in each of said pipes,
steam actuated means for operating said
valves, means for controlling the supply of
steam to each of said valves, and operative
connections between said float and said
steam controlling . means. s
3. -In a boiler water level controller, the
combination of w water column casing, -a
float therein, boiler water supply and de-
livery pipes, a valve in each of said pipes,
a steam actuated piston connected to'each
valve, means for supplying steam from said
easing above and beneath each of said
pistons, means for controlling the supply of
steam. to said pistons, and connections be-
tween said float and said steam controlling
means. : ‘ o
"4, In a boiler water level controller, the

combination of a water column  casing, a

float therein, a water supply pipe, a valve
in said ‘pipe, a piston  connected to said
valve, steam supply pipes for delivering
steam from said casing to opposite sides of
said  piston. respectively manually operable
means for opening and closing said-: valve,
valves for controlling the supply of steam
to said pipes, and connections between said
valve and said float whereby one of said
valves is opened by lowering movement of
the float and the other is opened by raising
movement of said float. ’

5. In a boiler water level controller, the
combination of a water column casing, a
float therein, water supply and delivery
pipes connected to said casing, a valve in
each of said pipes, a piston connected to each
of said valves, steam supply. pipes leading
from said casing, 'one of said pipes being
connected to deliver steam to said pistons
to open the water supply valve and close the
water delivery valve and the other pipe
being connected to deliver steam to said
pistons to close the water supply valve and

open the water délivery valve, means for -

controlling the supply of steam to said pipes,
and mechanism actuated by said fioat for
operating saild steam supply controlling
valves. o ‘

6. In a boiler water level controller, the

combination of a water column casing, a

float - therein, water supply and delivery
pipes connected to said casing, a valve in
each pipe, and steam . actuated. means con-
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trolled by said float for opening the water
sapply valve and sounding an alarm when
the water level in said casing reaches a
predetermined minimum and for opening
said delivery valve and sounding an alarm
when the water level in said casing reaches
a predetermined maximum.

7. In a boiler water level controller, the
combination of a water column casing, a
float therein, water supply and delivery
pipes, a valve in each of said pipes, a steam
chamber associated with each valve, a piston
in each chamber connected to its respective
valve, means for normally supplying steam
under pressure to opposite sides of said pis-
ton, and means controlled by said float for
releasing the pressure above the piston of the
water supply valve when a predetermined
water level is reached in the casing and for
releasing the pressure above the piston of the
water delivery valve when a predetermined
maximum water level is reached in the cas-
ing

8. In a boiler ‘water level controller, the

combination of a water column casing, a
float . therein, water supply and delivery
pipes, a valve in each pipe, steam actuated

means controlled by said float for opening
gaid valves in alternation, means for sound-
ing an alarm when each valve is opened

and manually controlled means for closing

each valve independent of said float-con-
trolled means:

9. In a boiler water level controller, the
combination of boiler water supply and de-
livery pipes, & valve in each pipe, a steam-
actuated. piston connected to each valve,
means for supplying steam from the boiler
above and beneath each of said pistons,
and means controlled by the water level in
the boiler for controlling the supply of steam
to said pistons.

10. In a boiler water level controller, the
combination of water supply and delivery
pipes, a valve in each of said pipes, steam
actuated pistons for opening and closing said
valves, manually operable means for opening
and closing said valves independently of the
pistons, steam supply pipes for delivering
steam to the pistons, and means controlled
by the water level In the boiler for con-
trolling the supply of steam to said pistons.

JOHN F. XELLY.
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