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UNITED STATES

PaTeENT OFFICE.

THOMAS LEGGETT STURTEVANT, OF QUINCY, AND THOMAS JOSEPH STUR-
TEVANT, OF FRAMINGHAM, MASSACHUSETTS.

STEAM-GENERATOR.

SPECIFICATION forming part of Letters Patent No., 547,045, dated October 1, 1895.
Application filed Febrnary 18, 1895, Serial No, 538,866, (Mo model.)

Do all whom it may concerns

Beit known that we, THOMAS LEGGETT STUR-
TEVANT, residing at Quincy, in the county of
Norfolk, and THOMAS JOSEPH STURTEVANT,

5 residing at Framingham,in the county of Mid-
dlesex, State of Massachusetts, citizens of the
United States, have invented certain new and
useful Improvements in Steam-Generators;
and we do hereby declare the following to be

to a full, clear, and exact description of the in-
vention, such as will enable others skilled in
the art to whieh it appertains to make and
use the same, reference being had to the ac-
companying drawings, and to figures of ref-

i5 erence marked thereon, which form a part of
this specification. .

This invention relates to steam-generators
and steam-generator sections, particularly
those classes where the water-level is such

20 that certain parts above said water-level are
subjected to heat and are liable to be im-
paired or burned out.

The purpose of this invention is, primarily,
to compel the water, with the steam gener-

25 ated therefrom, to be passed upwardly
through such parts as are exposed to heat and
are above the water-level, and thereby obvi-
ate any danger which may arise from the ab-
sence of water; secondly, to separate the

30 steam from the water after the latter has per-
formed its duty of protecting the parts ex-
posed to heat above the water-level and thus
obtain dry steam;and, thirdly,in the arrange-
ment of said devices for the earrying out of

35 our invention in such manner that a rapid
and effective circulation is continuously main-
tained. ‘

Our invention is embodied in the arrange-
ment of two overlapping but non-contiguous

4o partitionslocated within and subdividing the
water-space of a boiler, steam-generator, or
tube-section of a generator, such partitions
being adapted to compel the water, together
with the steam, to flow through or about such

45 portions of the generator which are exposed
to the fire above the water-level and thus lia-
ble fo overheating. Further,these partitions
are so overlapped that the passage created by
such overlap shall be located on the side of

so the main partition where the movement of
the water escaping over the top of said main

I

partition is downwardly directed. These pe-
culiar characteristics and advantages will be
hereinafter fully set forth and explained.

The drawings accompanying this specifica- 55
tion represent, in Figure 1, a vertical central
sectional élevation of a boiler containing our.
invention. TFig. 2 is a horizontal sectional -
plan on linel 1 in Fig. 1. Fig. 3 is a longi-
tudinal central section of a steam-generating 6o
tabe. Figs. 4 and 5 are modified types of
construetion.

In said drawings, in Fig. 1, is shown a verti-
cal type of boiler, comprising an exterior shell
2, with a pendent hollow flange 3 as a water- 63
leg, and which serves as the wall for the com-
bustion - chamber indicated at 4, while the
grate-bars are at 5. The flues which lead
from the combustion-chamber are shown at
6 and the stack at 7. In this elass of boiler 7o
the water-level is generally carried as indi-
cated, thereby leaving the upper ends of the
flues exposed, and thus rendering them very
liable to become overheated and injured or
completely burned out. The purpose and ob- 75
ject of our invention is to reduce this danger
of overheating of parts to a minimum and to
so construct the boiler that in the circulation
which naturally oceurs in the employment of
the boiler the water shall be compelied dur- 8¢
ing violent ebullition fo rise up with the steam,
from which it isseparated and is then returned
by gravity. Thus, in its circulation, it passes
over certain exposed surfacesabove the water-
level, cooling the same and thereby prevent- 8s
ing overheating of sueh portions, and subse-
quently returns to the general water-level of
the generator. To compel such circulation
as is above described, a main partition 8 is
disposed within the water-space of the boiler, go
and when the latter is eylindrical said parti-
tion is circular (see Fig. 2) and is located pref-
erably midway of the water-leg. Said parti-
tion is intended to permit of a flow of water
about either end,and more generally isformed g5
with a serrated lower edge at 9, as in Figs. 3
and 5, thus permitting the partition to rest
on the bottom of the leg. However, it may
have a smooth lower portion and be supported
or attached to the boiler-shell in various ways, 1oc
in order to permit of water-eirculation. The
upper end of this main partition extends
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nearly to the top of the boiler and is over-
lapped by a secondary or shorter partition 10
of similar shape. Said overlapis established
on that side of the main partition where the
water passing thereover is downwardly di-
rected, said partitions being adjacent, but
non-contiguous, in order that a passage 12
may be created for the flow of steam and
water. Thus it will be seen that the duty of
the main partition is to compel the steam to
escape in & certain designated direction, and
as a consequence water is carried up along
with it, said water serving to protect those
exposed portions of the generator above the
water-level, and which are liable to become
overheated. When the steam and water reach
the top of the main partition their direction is
reversed and subsequently the separation of
the steam from the water takes place,and this
constitutes the second feature of our inven-
tion. Thisactisaccomplished asfollows: The
commingled steam and water, afterrisingover
the top end of the main partition, are turned
back and rush through thespace or passage 12,
established by the overlap of the two parti-
tions. Thewater,unabletoturn upward when
the steam escapes toward the steam-supply
pipe 13, drops tothequiet-water level, which is
located on the opposite side of the main parti-
tion from that where the greatest heat exists
and where violent ebullition is taking place.
Thence said water passes down to the base,
turning upward under said partition into the
interior space of the water-leg and rises to
take the place of the water heated by near
contact with the hot fire-box plate. In Fig.
1 the main partition 8 converges toward the
top, thereby increasing the steam and water
separating ecapacity in that portion or that
space between the said partition and theshell
2 of the boiler. This arrangement of parti-
tions not only produces perfect separation of
the steam and water, but only dry steam can
pass out of the steam-pipe when a proper
water-level is carried, and moreover practi-
cally submerges the tubes of an ordinary ver-
tical boiler and consequently addstoits dura-
bility, effectiveness, and safety. In the com-
pletion of this boiler foractive service, a feed-
pipe is shown at 14 as entering the shell out-
side the partition 8, in order that the incom-
ing water may join that which is passing
down in the boiler. The try-cocks are at 15
and the blow-off pipe at 16.

In Fig. 3 is shown a tube-section embody-
ing our invention and adapted for multipli-
cation in a steam-generator. In said draw-

ings, 2’ indicates the exterior walls of the sec-
tion, in which is disposed the circulating par-
tition 8, which, in the present instance, is of
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tubular form and is serrated at thelower end,
which rests upon the bottom of the section.
Said partition terminatesa short distance be-
low the top of the section and co-operates
with the second partition 10, likewise of tubu-
lar form, which extends into the bore of the
top portion of the main partition and is pend-
ent from the generator-section.

In Fig. 4 a modified construction appears,
in which the main partition is perforated at
the top and securely affixed to the section.

The above constructions are preferably adopt—_

ed where the section is of tubular form.

In Fig. 5 is represented such an arrange-
ment as is adapted to sections of rectangular
shape, where the front wall 2° is supposed to
be nearest the fire. Hence, the circulation is
as indicated, while the partitions are flat me-
tallic sheets, which extend within the section
in the manner shown and permit of the de-
sired circulation,attended with theseparation
of the steam and water, as has been herein-
before fully described.

‘What we claim is—

1. A steam generator pipe comprising an
outer retaining shell, and an interior circu-
lating tube arranged to permit uninterrupted
circulation about either end, combined with
a tube adapted to serve as a steam reservoir
and outlet and extending in part within the
top of said circulating tube, and a feed water
supply, substantially as specified.

2. In a steam generator, a main apertured
partial partition secured to the top of the gen-
erator the lower end extending to a point near
the bottom and adapted for circulation there-
about, combined with a second partial parti-
tion likewise secured to the generator and
ron-contiguous to the main partition extend-
ing within thelatter in part,and a removable
cap for the generator, substantially as de-
scribed. .

3. In a steam generator adapted for outside
firing, the combination of an inclosing shell,
a main internal partition which creates a thin
water space between sald partition and the
generator shell, and a second partial partition
non-contiguous to and projecting within the
main partition, whereby an upward inward
circulation is created, and the walls above the
water level are protected after firing, as set
forth.

In testimony whereof we affix oursignatures
in presence of two witnesses.

THOMAS LEGGETT STURTEVANT.
THOMAS JOSEPH STURTEVANT,
Witnesses:
II. E. LODGE,
Y. H. ELLI1s.
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