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- to steam is contained in a series of connected
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furnace, as distinguished from boilers
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To all whom it may concern:
- Be itknownthat I, JOEN C. PARKER, a citi-
zen of the United States, and a resident of the
city and county of San Francisco, tate of
California, have invented certain new and
useful Improvements in Steam-Generators;
and 1 hereby declare the following specifica-
tion and the drawings therewith to be a full,
clear, and exact description of my invention
and the manner of applying the same.

My invention relates to that type of steam-
generators, commonly called “ water-tube
boilers,” wherein the water to be converted

tubes or pipes exposed to the heat of the
in
which the heat passes through tubes sur-
rounded by water, and to a means for caus—l
ing the circulation of water in the said tubes
Or pipes in one direction toward the most in-.
tense heat, downward when necessary or at
any inclination. ' |
My invention

' tubes or water connections tothe tubes, start-

~the water to flow from the drum to the said
tubes and toward the fire, but not to return, |
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50 of operation in a more simple manner.

ing in the water-space in a superimposed

~course or angle upward or downward. Ifalso

tion in tubulous boilers, to utilize in the
fullest degree the heat from the fuel con-

drum, an automatic check-valve that permits

S0 that circulation of the water, for reasons
hereinafter explained, will be in one direc-
tlon irrespective of its gravity level or the
steam contained therein and in any desired |

consists in apparatus to produce this result.
The objecets of my invention are to attain
progressive heating and evaporation of the

water from the point of the lowest to the |,

highest temperature in a steam-furnace op-
positely to the usual course of such circula- |

sumed, to attain a more simple and inexpen-
sive construction of such boilers, and to con- -

trol their operation.. .
Referring to the drawings, Figure I is a

longitudinal section through a steam-furnace,

showing in side view a steam-generator ar-
ranged to operateaccording to my invention.
Fig. II is a diagram to illustrate the method |

In Fig.T, 1is the furnace-wall, 2 the grates, |

| and 3 ba

consists in placing in the said f |

‘water around. the valve 10.

fling-plates to direct the course of
the flame and hot gases from the fire 4.

- The steam-generating parts consist of the

tubes 5, of which there are commonly a se-
ries placed side by side in several or multi-

ple tiers and connected together to form a

continuous pipe in the manner well known

to the steam-fitter’s art, and a steam-drum 6,

with which these tubes connect at the top,
oneé connection 7 being in the water-space
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and the other connection 4t 8 being in the

steam-space 14 of the drum 6, as seen in Fig. I.

~ In place of the series of- pipes connected

together as described I may use one continu-
ous pipe disposed, as shown in Fig. I of the

‘drawings, so as to-occupy the fire-space and
gradually descend from the water-space of -
the steam-drum to the vicinity of the fire and

thence to the steam-space of the steam-drum,

as shown, this being but a matter of relative

7

economy and utility in construction, not of

invention.
in the downflow-pipe 5 a check-valve 10, in
without any considerable resistance the down-
ward flow of the water 11 from the steam-

drum 6, but prevents any return flow upward
by the valve closing on its seat, as shown in

‘the drawings. The downward or opening

. Referring to the diagram Fig. II, T place

this case a buoyant ball-valve that permits
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movement of the valve 10 is arrested by a |

cross-bar 12, and the chamber 13 is made suf-

ficiently large to permit free passage of the
It will be understood that an automatic
valve of any kind that closes in one direction

planation. -

In Fig. I'_the_lpipés correspond to the down-

flow-pipe din Fig. IT, but are extended to pro-
vide heating-surface and may consist of any

will act the same as the ball-valve 10, which
18 chosen in the present case for simple ex-
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number of tiers or folds or be disposed in any -

obther manner—in coils, for example—so long

as they permit the water to gradually advance
from the cooler toward the hotter portion of
the fire-space, and thereby promote the evap-
| oration of most of the contained water before
it passes to the pipe 15and is discharged into
the steam-space 14. - | |
The disk-valve 16, (shown in Fig. I,) one of
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the commonest type, answers in its functions
totheball-valve 10 in Fig. I1, closing inwardly

~and opening outward automatically by the
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flow of the water in the pipes or flues 5. 1
show this valve in Fig. I with a stem 17,
which will indicate the position of the valve
and enable an attendant to ascertain if 1t 1S
shut, also will permit adjustment of the valve
to control the rate of flow, if that be desirable
Or necessary. | |

The feed-water for the generator 18 prefer-
ably supplied at the top of the downflow-pipe
5 through the supply-pipe 20 and 1is regu-
lated by a valve 19, as seen in Ifig. I.

The operation of my improved steam-gen-
erator is as follows: The tubes & and the
steam-drum 6 being filled with water up to
the gravity-level 21, the fire 4 is started, and
as soon as evaporation begins there 18 a
tendency to produce an upward current in
the pipes 5 and 15. As, however,no upward
flow can take place in the pipes o because of
the check-valve 10 or 16, the expanded water
and steam mingled therewith will flow up
the pipe or tube 15. Such flow will begin as

soon as the gravity of the mingled steam and |
toward the hotter portions of the fire as 1t
leaves the water-space of the steam-drum,
substantially as specified.

water in the pipe 15 is reduced enough in
weight to compensate for the difierence in
water-level between the levels at 21 22, which

distance can be increased or reduced by the |
fixed my signaturein the presence of two wit-
‘nesses.

shape of the pipe 15 as the resistance to flow

thus offered may be desired. .Assoon asthis
upflow in the pipe 15 begins the valve 10 or |
16 opens and the solid water passes down |
through the pipes 5, constantly approaching |
the hottest point of the furnace, the temper- |

ature rising in proportion until partial evap-
oration takes place. In this manner it will
be seen that by observing certain proportions
and conditions well known in thermal science
the decrease in the intensity of the heat and
the increase in the femperature of the water
are made to correspond or are so adapted -in
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degree one to the other as to utilize a greater
proportion of the heat consumed than if cir- 45

culation of the water were left free to flow in

either direction. _ _
Having thus explained the nature and ob-

jects of my invention, what I claim as new,

and desire to secure by Letters Patent, is—
In asteam-generator of the water-tube type,
a steam-drum 6, a tubular passage-way o con-
nected with the water-space of the said steam-
drum, located in the fire-space, leading con-
tinuously downward from the coolest to the
hottest portion of the said fire-space, and
thence by direct connection 15 to the steam-

“space of thesteam-drum, in combination with
“a check-valve in said tubular passage-way b
opening outward from the steam-drum,where-
by the water is compelled to circulate in one

direction only, and always from the cooler

In testimony whereof I have hereunto af-

JOHN C. PARKER.

Witnesses:
K. LOCKWOOD-NEVINS,
H. SANDERSON.
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