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UNITED STATES

PATENT OFFICE.

WALTER BURNHAM, OF CHICAGO, ILLINOIS.

STEAM-RADIATOR GOVERNOR.

SPECIFICATION forming part of Letters Patent No. 474,441, dated May 10, 1892,
Application filed January 12, 1892, Serial No. 417,889, (No model.)

To all whom it may concern: :
Be it known that I, WaLTER BurNHAM, of
Chicago, in the county of Cook and State of

Illinois, have invented certain new and useful

Improvementsin Steam-Radiator Governors H
and I do hereby declare that the following is
afull, clear, and exact deseription thereof, ref-
erence being had to the accompanying draw-
ings, and to the letters of reference marked
thereon, which form a part of this specifica-
tion. i

This invention relates to improvements in
apparatus for heating by steam, and more es-
pecially to means by which the quantity of
steam admitted to a heating-coil or other simi-
lar heating device may be controlled in pro-
portion to the expenditure of heat by radia-
tion or conduction from the pipe or passage
containing the steam used for heating, so as
to prevent undue condensation and conse-
quent reduction of pressure in the steam-gen-
erator when the apparatus is working under
conditions produeing exceptionally rapid con-
densation of steam—as, forinstance, when the
entire body of watertobeheated by thesteam-
¢oil i cold.

The object of my invention may be more
readily understood by a consideration of the
fact thatunder the circumstanceslast referred
to condensation of steam in a coil surrounded
by cold water which is to be heated may be
so rapid as to use a large proportion of the
steam produced by the generator, while un-
der ordinary conditions—that is tosay, when
keeping up to a certain temperature a tank
of water which is fed with cold water at a
rate sufficient to compensate for vaporization
only—the quantity of steam used will consti-
tute only a small fraction of the steam pro-
duced in the generator. Itfollowsthatwhere

- steam from a single generator is used for a
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variety of purposes great inconvenience will
be caused under the circumstances stated by
the reduction of pressure produced by the
condensation in the heating-coil of the larger
part of the steam coming from the generator.

An apparatus embodying my invention is
intended and adapted to govern or control the
quantity of steam supplied to the heating-
coil, so that substantially the same amount of

steam will be used at all times and the con-
sumption of an exceptional quantity, which
would under ordinary circumstances prodince
a greater condensation, will be prevented.

In the accompanying drawings, Figure 1 is
a view in elevation, with parts in section, of
anapparatus embodying my invention. Figs.
2 and 3 are detail views showing modified
forms of some of the parts.

As shown in the said drawings, A isasteam-
generator; B, a tank containing water to be
heated; C, a steam-coil located in the lower
part of said tank; D, a steam-supply pipe
leading from the steamn-generator to the
upper end of the coil. E is a steam-loop or
return-pipe constructed in the manner set
forth in a prior patent, No. 894,859, granted
to William Irving December 18, 1888, and
adapted for returning water of condensation
from the steam-coil into the generator by
the direct action of steam and without the
agency of any pump or similar mechanical
device, said steam-loop comprising a riser B/, a
drop-leg E*and a horizontal I conneeting the
riser with the drop-leg. Said drop-leg enters
the boiler.at a point below the water-level
therein, and is adapted to contain a pressure-
balancing liquid eolumn, above which is lo-
cated a space subject to low pressure, toward
which steam flows through the riser and into
which water is carried or swept upwardly in
the form of short pistons filling the bore of
the riser, waves on the sides of the riser or of
globules suspended in the steam by steam
which passes upwardly through the riser to
the npper part of the loop, as fully set forth
in said Irving patent.

F isa pipe forming a continuation or branch
of the pipe D and leading downward to and
connected at its lower end with the riser .

G is a pipe connected with the lower end of
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the coil C and leading downward to and con-

nected with the lower end of the riser E’. - Said
pipe & is provided with a regulating-valve ¢
and a check-valve ¢’, which valves are herein
shown as located in a lower horizontal part of
said pipe G.

H is a pipe conneeting the lower end of the
steam-coil with the pipe I'. The pipe I is
provided with a valve & and the pipe I with
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a valve f, located between the upper end of
the coil Cand the junction of the pipe Hthere-
with.

¢ isadischarge-pipe at the lower end of the
coil C,the same being controlled by a valvec’.

C’isavalve controlling the passage of steamn
into the upper end of the coil C.

The operation of the parts constructed as
above described is as follows: Supposing the
coil to be eold, the valve C’ is opened and the
valve ¢’ slightly opened and all air thereby
blown out of the eoil. The blow-off valve ¢’
isthen closed and the valves f, g, and & opened,
$0 as to place the return system in operation;
or, in other words, to effect the return tothe
boiler through the loop E of water of conden-
sation accumulatingin the pipes D and If, the
coil C, and pipes G and I, back to and into
the generator in the manner contemplated in
the said Irving patent. If now the valves g
and b are closed, water of condensation will
fill the pipe G and the coil and the pressure
in the return system will then be greater than
the steam-pressure acting through the coil
upon the upper end of the pipe G. The water
column in said pipe G will, however, act upon
the valve g with a pressure which when added
to that of the steam upon the upper end of
said water column will be greater than the
steam-pressure in the return system. It fol-
lows that if the valves g be opened, water will
flow from the coil through the pipe G and

valve g into the riser E’, and will be returned

to the boiler by the action of steamn passing
through the steam-pipe IF and carrying said
water in separated erdetached massesupward
through the riser. As water is drawn from
the coil the coil will be filled with steam, and
it follows that by opening the valve g toade-
sired extent water may be allowed to escape
from the coil just as fast asit will accumulate
therein by condensation when the apparatus
is working under normal conditions—that is
to say, assuming that all of the steam made
in the generator is employed for heating
water in the tank. Then the valve g may
be turned to allow the escape of water of con-
densation from the coil at the samne rate that
it is condensed therein, and this can be deter-
mined by gradually opening the said valve ¢
until the boiler-pressure begins to fall, when
the maximum amount of water which the
boiler can evaporate and still hold a desired
steam-pressure will be determined. In other
words, assuming the boiler will evaporate two
gallons of water per minute and the valve ¢

 is set so that only two gallons of water per
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minute can pass through it, then the water
evaporated will be condensed in and escape
from the coil as fast as it is produced and all
the steam made will be employed in heating
the water. Furthermore, any increase in the
quantity of water allowed to escape from the
coil will result in a lowering of the Dboiler-
pressure, because the balance between evap-
oration and condensation will then be de-
stroyed and more steam will be condensed in

the coil than is produced in the boiler. By
so controlling the exit of water of condensa-
tion from the coil therefore the amount of
condensation in the coil may be governed or
controlled without reference to the tempera-
ture of the water, it being obvious that if thq
water is so cold as to produce more water of
condensation than can escape through the
valve then the coil will be filled Wit}l water
up to a point where the steam-space IS $0 Te-
duced as to give a condensing-surface suffi-
cient only for condensing that quantity of
water which will pass through the regulating-
valve. It follows that as the heat of the tank-
waterinecreases condensationin a given steam-
space of the eoil will be diminished; butasa
definite quantity of waterisdrawn off thyough
the regulating-valve, if the steam-spaceln the
coil is so small as to. produce water in quan-
tity less than is drawn off, the steam-space
will be increased and will continue to in-
crease until the amount of condensation 1s
justequal to the quantity of water discharge.d,
when evaporation and condensation willagain
be in equilibrium. When the tank-water 1s
very hot, the coil will be entirely filled with
steam, in which case the valve f may be closed
and the valve II opened, when the coil will be
thrown into direct circunit with the return
system, and water of condensation, as fast as
formed, will pass into the riser of the return
or steam loop and will be carried back to the
boiler.

It follows from the above that by the use
of the apparatus described the water in the
tank may be kept at any temperature desired
and the full or any desired boiler-pressure
retained in the coil and return system. Such

‘regulation may be easily effected by manipu-

lation of the valve g, the lever of which is
shown as arranged to passover a divided seg-
ment ¢% by which the extent of its movement
may be easily seen and controlled. It is ob-
vious, for instance, that the lower the tem-
perature which it is desired to retain in the
tank the less steam will be used and the less
condensation will take place. The valve ¢
will therefore be set to allow the escape of a
less quantity of water from the coil when a
lower temperature in the tank is desired, cut-
ting off the escape of water of condensation
obviously resulting in the coil becoming par-
tially filled and a consequent reduction of the
steam-space and of the amount of steam con-
densed. Similarly, to secure a higher tem-
perature of water in the tank, the valve ¢ is
opened to allow the escape of a greater quan-
tity of water from the coil in a given time,
and a greater part of the coil will then be
filled with steam, the amount of heat lost in
condensation or conduction will be greater
and the quantity of water condensed will be
proportionally greater. TFinally, when the

desired temperature is so great as to require
that all of the coil should be filled with steam
to accomplish the heating of the water, then
the valve I may be opened, as before de-
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seribed, and the coil brought into direct con-
tact with the return-system. The apparatus
described therefore constitutes a means of
regulating perfectly the temperature of the
water in the tank.

Such apparatus also affords a means of au-
tomatically regulating the quantity of steam
used, so as to prevent lowering of the press-
ure in the boiler, because, as before stated, if
condensation in the coil increases so as to
produce more water of condensation than can
escape through the regulating-valve g, then
the steam-space of the coil will be diminished
by the filling of the coil with water, and the
amount of steam used thereby decreased un-
til condensation is so small as to call for the
normal consumption of steam only.

In the apparatus described regulation may
be accomplished otherwise than by the use of
the valve g, as above set forth—as, for in-
stance, let it be assumed that the evaporat-
ing-capacity of the boiler is two gallons, and
that said valve g is set to allow the escape of
three gallons per minute when the valve C’
is open and the coil subject to the full steam-
pressure. If said valve €’ is then closed so
as to shut off three-fourths of the steam-pas-
sage, the little steam passing through it can-
not maintain a high pressure of steam, be-

cause the steam-pressure in the coil added to-

the water-pressure in the descending-pipe G

- doesnot equal at the check-valve ¢’ the press-

ure in the return system. Under these con-
ditions, therefore, said check-valve remains
closed and no water will pass from the coil,
but it will remain in the eoil, so as to reduce
the steam-space thereof until the small quan-
tity of steam passing through the valve C’
will keep up the boiler-pressure therein, when
the increased pressure thereby produced on
the water column in pipe G will enable the
water to flow out through the check-valve to
the return system. It follows, therefore, that
regulation may be effected either by the use
of the valve C’ or the valve g, or by both
valves. )

In Fig. 21 have shown a construction in
which the lower part of the pipe F is enlarged
and the pipe G located within the same. In
this construction the steam in F transmits
its heat to the water in pipe G, which is of
about the same temperature when it enters
said pipe G as the waterin the tank. By this
construction, therefore, I utilize the steam
which is constantly passing through the pipe

F during the operation of the return system

for heating the water of condensation bhefore
the latter passes into the rveturn system and
is carried back fo the generator. In small
pipes the water, when carried along with the
steam or air, may move in pistons filling the
bore of the pipe. In such case the air or
steam will pass the regulating-valve g very
rapidly; butthe piston of water followin g itat
a high speed will be instantly stopped when
it reaches said valve g, thereby producing a
shock or “ water-hammer.” To prevent this

result, I have greatly enlarged the pipe G at
its upper end, so as to form a chamber ¢° in
which the water may pass around the air or
steam instead of passing along with it, there-
by securing a solid body of water at the
valve ¢. '

The difference in pressure between the
steam within the coil and that in the return
system determines the extent of steam area
in the coils necessary to keep up a certain
pressure, it being obvious that the height of
the water column in the pipe G must be such
as to balance the pressures in the coil and re-
turn systems, so that the greater the differ-
ences in pressures the higher will be the said
column. The height of the water column in
pipe G is therefore one of the factors by
which the extent of the steam-space in the
coil is determined.

Fig. 3 shows a construction in which regu-
lation is effected by changing or shifting ver-
tically the position of the lower end of the
water column in thepipe G. Inthisinstanece
the pipes F and ‘G are connected by hori-
zontal passages f’ f* f3, &c., at different
heights. When the wafer is cold and a dis-
charge of a small quantity only of the water
of condensation from the coil is desired, the
highest passage f/ is opened and all others
left closed. When the tank-water becomes
hotter, one of the lower cross-pipes is opened
and the upper one is closed. If the valvesin
all of the cross-pipes. are closed and the valve
J™ is also closed, water will fill the said pipe
G and thecoil, and none can escape. If, how-
ever, one of the lower valves is opened, water
will pass through one of the cross-pipes and
will act against the steam-pressure in the re-
turn system with a pressure duetothe steam-
pressure in the coiladded to the weight of the
column of water in the pipe G and coil above
the eross-pipe, through which water is eseap-
ing. When one of the lowermost valvesisopen
this water column will fill only a small part
of the coil, and thus give a large steam-space
therein, while if one of the uppermost valves
is open the water column will nearly fill the
coil; and a relatively small steam-space will
be afforded in said coil. It follows, there-
fore, that by opening one of the other of the
cross-pipes the steam area of the coil may be
controlled se as to increase or decrease the
quantity of steam condensed in the coil, and
to thereby regulate the quantity of steam
used.

The apparatus shown in Fig. 3 hasthe dis-
advantage of not being automatic or of re-
quiring hand-manipulation of the valves to
secure proper results, and this formis herein
shown solely for the purpose of more fully
illustrating the prineciples involved in the
regulating devices, and is not recommended
for practical use.

I claim as my invention— _

1. The combination, with a steam-genera-
tor, a heating-coil, and a steam-loop for re-
turning to the generator the water condensed
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in the coil, said coil containing a water col-
umn aecting against the back-pressure in the
loop, of means for controlling the escape of
water from the lower end of the water column
to the loop, substantially as desceribed.

2. The combination, with a steam:genera-
tor, a steam-heating coil, and a steam-loop to
return the water of condensation from the
coil to the generator, of a depending pipe
connected with the lower end of the coil to
afford a water column. adapted to overcome
the difference in pressure between the coil
and thesteam-loop, substantiallyas described.

3. The combination, with a steam-genera-

tor, a heating-coil, and a steam-loop, of a de-
pending pipe connected with the lower and

“discharging end of the coil and with the loop,

said pipe to afford a water column of suffi-
cient height to overcome an excess of press-
ure in the loop over that in the coil, and
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means for controlling the exit of water from
said pipe into the loop, substantially as de-
scribed.

4. The combination, with a steam-genera-
tor, a heating-coil, and a steam-loop for re-
turning the water condensed in the coil to
the generator, of a depending pipe connected
with the lower and discharging end of the
said coil and delivering into the loop, and a
valve for controlling the flow of liquid from
said pipe to thesaid loop,substantially as de-
seribed.

In testimony that Y claim the foregoing as
myinvention I affix my signature in presence
of two witnesses.

WALTER BURNHAM.
Witnesses: -
H. TI. NEWMAN,
S. . CHAMBERLAIN,




