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UNITED STATES

SAN FRANCISCO, UALIFORNIA.

T«‘ORRES’J.‘-l L. DUTCHER, OX

PATENT OFFICE.

STEAM GENERATOR AND HEATER.

No. 23,034.

Application filed April 3, 1908.

To oll whom it may concern:

Be it known that I, Forrest L. DUTCHER,
citizen of the United States, residing in the
city and county of San Francisco and State
of California, have invented new and useful
Improvements in Steam QCenerators and
Heaters, of which the following is a specifi-
cation. .

My invention relates to steam generators,
and to a system of circulating the steam for
heating purposes. : :

The object of the invention is to provide a
simple, practical system for economically
generating steam and for circulating the
steam wherever needed for heating purpeses
of one sort or another. s

The invention consists of the parts and
the construction and combination of parts
as hereinafter more fully described and
claimed, having reference to the accompany-
ing drawings, In which—

Figure 1 1s an elevation, some parts being
in section. Fig. 2 is a horizontal section of
the press table. Fig. 3 shows & modifica-
tion.

The invention as embodied in Fig. 1,
shows it as I have applied it in actual prac-
tice to use in a printing establishment, in
which case A represents the hollow bed or
table, and 2 the follower of a press such as s
employed in making impressions for sterco-
typing. It will be manifest, however, that
the invention is not limited to this particu-
lar use, but is applicable in Twotels, restau-
rants and elsewhere wherever it is desired Lo
heat water by steam or otherwise to provide
a system of steain heating.

. B represents a steam coil of any suitable
description. 1t preferably comprises a plu-
rality of tubes connected at oue end to @
header 3 outside the buyner casing 4, and at
the.other end to a header 5. . ~

6 is a boiler in which the wateris main-
tained at any suitable level, as vepresented,
for instance, by the dotted line 7; the water
level being indieated by the gage glass 8.
The Jower end of the boiler 6 conneets by
U ¢ through the header 3 with the lower end
of the coil B, while the steam generated in
the coil B is conveyed through header 5 and
pipe 10 into the top ol the boiler 6.

Dry steam from the top of the boiler is
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| of the radinted heat from the latter,
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taken off through the service pipe 11, which
leads wherever desired. As here shown, the
: . . - b

pipe 11 connects with one end of the hollow
! Ded-plate A, which latter s syrovided with
! ] it P

the staggered baffles 12, hetwoeen and around
which the steam cireulates to the drainage
pipe 13 at the opposite end of the bed-plate.
| Through pipe 13 the drainage water passes

down and connects with the pipe 9 and the”

boiler. :
14 is a feed-water drum, preferably placed
close to the boiler'so as to receive the benefit

liminarily heat the water that is to be fed to
{he boiler. This drum 14 counects through
a pipe 15 with the city main, or any other
suitable source of water supply. - Feed-
water is admitted at intervals from the drum
14 to the hoiler through the pipe 16. 17isa
steain injector pipe connecting  the top of
the hoiler with the dyum 14. The various
{luid connections are provided with suitable
valves,

The steam generator coil B is preferably
made cone-shape, and housed in the casing
4, with the top of the casing open, as repre-
sented-at 18, so that all the waste heatarising
from the gas burner 19 rauy pass outward
and directly impinge on the under side of
the bed-plate A, and so assist the steam In
lieating up this hed-plate, or such other re-
ceptacle as might be placed above the genera-
tor.

The supply of gas Lo the bhurner s con-
trolled by o valve 20, and preferably some
cuitable wrrangement is had whereby the
burney flame will be regulated in accordance
with the steam pressure.  That is to say, as
the steam pressure imereases above a certain
predetermined point, it is desirable to"cut

down the amount of fuel consumed ; and con-
Cyorsély, as the steamn pressure lowers, it is
desirable to inerease the flame so as to mnain-
{ain (he steam pressure at as near a uniform
mark as possible. ' '

A suitable means
ordinate regulation of the
is represented in the drawings, in which the
stem of valve 20 1s connected by a link 21
with-h Stem of a piston valve 22 operating
S flud eylinder 23. The top bf the eylin-
dled 23 is in conmunic
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pressure in pipe 11, and as this pressure in-
creases it pushes down on the piston valve
22 and cuts off the gas at the valve 20. As
the steam pressure lowers, a spring 24
operates to move the piston valve upward
and open valve 20 again. »

In operation, assuming the boiler to be
suitably filled with water, the respective
valves 25—26 in pipes 15—16, and valve 27
in pipe 17, are closed. When the burner is

lichted and the coil heated up, the generated

steam passes through pipe 10 to the top of
the boiler. This creates a pressure in the
boiler which becomes equalized thréugh pipe
9 and the generator coil, so that the water is
made to circulate therethrough as needed.
A check valve 28 interposed in pipe 9 pre-
vents the back flow of the steam which
might be generated, and necessitates the
steam passing in the proper direction always
to the boiler.” From the top of the dome the
steam is taken by pipe 11 to the table A,
and as condensation therein takes place the
condensed moisture is reconveyed to pipe 9
and the boiler through the drainage canal
16. The check valve 30 in pipe 13 prevents
any back flow of fluid therethrough. A
check valve 31 is also interposed in the
pipe 16.

By the arrangement and connections here
shown and described, it is manifest that
a continuous circulation of heating fluid
takes place through the apparatus.

If the water in the boiler falls below a de-
sired level, all that is necessary is to close
valve 25 in thie supply pipe 15, open the feed-
water valve 26, and open the steam injector
valve 27; whereupon an equalization’ of
pressure takes place in the drum 14 and

oiler 6, allowing the water to flow by
gravity from the drum 14 into the boiler!
the water level in the drum being normally
higher than the normal water level in the
boiler. , ' ‘

1t is manifest that the invention is capable
of embodiment in a variety of forms, accord-
ing to the particular use for which it is to be
adapted. .

In Fig. 3, I have shown a modification, in
which the system is adapted [for heating
large buildings. In this case the generator
coil B? is connected with the steam column
or boiler 6% Fresh supplies of water are let
into the boiler as needed through the water
reservoir 14* which is suitably connected

~with the main, and which has also a steam

connection 17° with the boiler. A2 is o re-
ceptacle placed over the flame of the burner
and getting the benefits of the heat passing
off therefrom.
to convey steam from the top of the steam
column 6* to and through the receptacle A?;
the return circulation being through pipe 132
back to water pipe 9. In all general par-
ticulars this portion of the apparatus in Fig.

A steamn pipe 11° is adapted.

i
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3 is substantially like that of Fig. 1. 11c¢is
a service pipe leading from the top of the
steam dome or boiler 62 and conveying'steam
throughout the building, as desired; the re-
turn of the circulation to the system being
through the pipe 13¢.

In order to economically operate a system
of this sort, both as to the amount of fuel and
volume of water required, it is necessary
when the generator is first started to supply
thereto for a time, and until steam is got up
and circulation established, a larger volume
of water than is necessary for continuing the
system in operation after steam is got’up.
Therefore, in conjunction with the boiler 62
I employ an auxiliary water tank er drum
35, which has a steam connection 36,with the
top of the boiler 62, and water connection 37—
38 with the return 13°. The pipes 36—387—

38 are provided with respective regulating

valves 39—40—41, and pipes 36—37 have
respective check valves 42-—43, which pre-
vent back flow through either of those pipes
from tank 35. Tank 35 is preferably: ar-
ranged so that its top and bottom will be
substantially coincident with the top and
bottom of the gage glass 82, and the water

level in the boiler and auxiliary tank 35 will
By means-

always stand at the same level.
of the valves 40—41 the supply of water in
the auxiliary can be cut into or cut out of the
system, according to the load or require-
ments of the generator.

When the system is started up, the valves
39-—40—41 are opened, which releases the
watet in the auxiliary tank and establishes a
balance between it and the boiler. When
the fires are lighted, and the generation of
steam has commenced, this steam is circu-
lated off through the pipes 11¢ and through-
out the building, condensation returning
through 13e.
of the steam circulates through the pipe 11P
and receptacle A*, condensation returning
through 13%) The continued generation of
stecam drains the water from the tank and
boiler, until such time as a complete circu-
lation of steam through the system is estab-
lished.

When the pipes become thoroughly heat-
ed, the tank 35 and boiler will again begin to
fill, since less water is needed to maintain the
system in operation when thoroughly start-
ed, than during the preliminary heating up
of the system. When the gage glass on the
boiler indicates a practically stable water
level, the valves 40—41 are closed, thus cut-
ting out the excess water. Thus, It is mani-
fest that when a large volume of water is
needed, there are both the boiler and the
auxiliary tank to draw on; and when the
need for this large supply of water is over,
the excess is returned to the auxiliary and
cut out from the boiler, so that it enables a
smaller boiler to be used, and avoids the
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necessity of maintaining a large body of
water ab boiling point, when it is really not
needed. . . , :

The use of the auxiliary reservoir 35 ob-
viates the necessity of using a large boiler,
and the only alternative for the use of either
a large boiler or the auxiliary 35 is to turn in
cold, fresh water from the fresh water supply
tank 147 during the preliminary heating up
stages, and then when the boiler becomes t00

-full, by the return condensation, to draw off

15

some of the water.

Having thus described my invention, what
T elaim and desire to secure by Letters Pat=
ent is— :

1. A steam generating and heating system
compiising in combination an inclosed gener-

- ator coil, a burner for heating the same, a
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. the boiler providing a steam space, and
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boiler not subjected to the direct heat of said
burner, the top of the coil connected with the
top of the boiler and the bottom of the coil

“connected with the bottom of the boiler,

through which a free fluid circulation con-
tinually through the boiler and upward
through the coil is permitted, water connec-
tions for feeding water to the boiler but said
water connections normally being interrupt-
ed so that only the water in the boiler and
coils and the steam generated therefrom cir-
culates through the system, and a steam
service pipe leading off from the dry steam
portion of the boiler with a suitable heating
yeceptacle connected with the service pipe,
and the latter and said receptacle having 2
drainage pipe for condensation leading back
into the boiler. .

2. A steam generating and heating system
comprising in combination a generator coil, a
boiler, the top.of the coil connected with the
top of the boiler and the bottom. of the coil
connected with the bottom of the boiler, the
latter and the coil being so arranged that cir-
culation takes place by gravity, the top of
a
servicé pipe leading off from this steam space
and having a return connection with the bot-
tom of the hoiler, an auxiliary reservoir hav-
ing steam conmections with the top of the
boiler and water connections with the lower
end of the boiler, said reservoir and said
boiler being so positioned that water may
flow by gravity
equalization of pressures in the reservoir and
boiler, and fluid connections for feeding wa-
tor when desired into the auxiliary reservoir.

3. A steam generating and heating system
comprising in combination a generator coil, a
hoiler, the top of the coil connected with the
top of the hoiler and the bottom of the coil
connected with the hottom of the boiler, the
latter and the coil being so arranged that cir-
culation takes place by wravity, the top of
the boiler providing a steam space, and a
service pipe leading off from this steam space

and having & return connection with the bot- |

from one to the other on an’

8

tom of the boiler, an auxiliary reservoir hav-
ing steam connections with the top of the
boiler and water connections with the lower
end of the boiler, said reservoir and said
boiler being so positioned that water may
flow by gravity from one %o the other on an

equ alization of pressures in the reservoir and.
boiler, and ﬁu’i({) connections for feeding wa-

ter when desired into the auxiliary reservoir,

said steam and water connections between

the auxiliary reservoir and the hoiler having

respective valves whereby the boiler and res-

ervoir may be disconnected after cireulation

through the system has _been established;

said auxiliary reservoir-and its connections

being effective to provide an excess of water

to the boiler and generator coils when the

system is started up, the excess being with-

drawn into and stored within the reser-

voir when the necessity for the excess has

passed.

4. A steam generating and heating appa-
ratus comprising a generator coil, a boiler
connected at one end with one end of the
generator coil, and the other end of the boiler
connected with the-other cnd of the genera-
tor coil, a service pipe connected with' the
steam space in the boiler, said service. pipe
having fluid connections with the opposite
end of the boiler and a hollow bed or table
disposed over the generator coil and connect-
ed with the service pipe. '

5. A steam generating and heating appa-
ratus comprising a generator coil, a boiler
connected at one end with one end of the
generator coil, and the other end-of the boiler
connected with the other end of the genera-
tor coil, a service pipe connected with the
steain space in the boiler, said service pipe
having fluid connections with the opposite
end of the boiler, a feed-water supply drum
connected with the boiler and adapted to
feed thereinto by gravity, and means for
equalizing the pressures in said drum and
boiler. .

6. A steam generating and heating appa-
ratus comprising a generator coil, a boiler
connected at one end with one end of the
generator coil, and the other end of the boiler

connected with the other end of the genera-

tor coil, a service pipe connected with the.
steam space in the boiler, said service pipe
having fluid connections with the opposite’

“end of the boiler, a feed-water supply drum

connected with the boiler and adapted to
feed thereinto by gravity, and a steam pipe
connecting the drwm and boiler. '
7. In a steam generating and heating sys-
tem, the com bination with a generator coil,
of u boiler connected thereto, a source of
fresh water supply connected with the boiler,
a service pipe leading from the Lotfer and a
return connecting with the boiler and with
the generator, and an auxiliary reservolts
having steam connections with the hoiler and
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Laving water connections with seid return | In testimony whereof I have hereunto set
and with the boiler, said auxiliary so posi- | my hand in presence of two subscribing wit-
tioned with respect to the boiler, and said | nesses. '

conne tions having valves, whereby the con- FORREST L. DUTCHER.
5 tents of the auxiliary may be added to or Witnesses: _ :

withdrawn from the eire ating fluid of the Gusrav. A. AicHER,

system. : ' Frances B. DurceEr.



