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UNITED STATES

PAaTENT OFFICE.

THOMAS L. STURTEVANT AND THOMAS J, STURTEVANT, OF QUINCY,
MASSACHUSETTS. I

STEAM-GENERATOR.

SPECIFICATION forming part of Letters Patent NQ. 523,448, dated July 24, 1894,
Application filed I‘ébmary 20,1894, Serial No. 500,913, (No model) '

To all whom it may concern: :
Be it known that we, THOMAS L. STURTE-
VANT and THOMAS J. STURTEVANT, citizens of
the United States, residing at Quiney, in the
county of Norfolk and State of Massachu-
setts, have invented certain new and useful

Improvements in Steam-Generators; and we.

do hereby declare the following to be a.full,
clear,and exact description of the invention,
such as will enable others skilled in the art to
which it appertains to make and use thesame,

reference being had to the aeccompanying

drawings, and to figures of reference marked
’zpereon, which form a part of this specifica-
ion. '

This invention relates to steam generators
particularly that class composed of sections
adapted for multiplication. Our invention
further relates to and may be considered as
an improvement upon that class of generator
described uunder Serial No. 488,241, filed Oc-
tober 11, 1893, in our names.

This present form of generator embodies
several advantages of construction, among
them being that all the sections are easily
formed and are easily removable, while ample
opportunity is afforded for expansion and
contraction under working conditions. The
steam drum or drums are so placed that all
the water carried in is immediately drained
out, and in this respectis a characteristic and
important feature. :

A further feature is embraced in a series of
water pipes supporting the grate bars which
in this way may be made lighter. In connec-
tion with the steam generating tubes one or
more perforated pipes are employed which are
adapted to receive steam and by its escape to
free the exterior of the tubesfrom soot. - This
is a most important feature. . .

In the endeavor to create steam rapidly and
atthesametimetodeliveritina dry condition,
the steam generating tubes are so united with
the separators that steam and water which en-
ter the latter are given a rotary or circular
motion in order to separate the water from

- the steam thereby allowing the water to pass

50

downwardly while the steam escapesin adry-

condition to the drums adapted to receive it.
Figure 11is a front elevation of the exterior

-portion 7 with the waterlegsor drum.

of a steam generator embodying our inven-
tion. TFig. 2 isa transverse vertical sectional
elevation. Fig. 3 is a sectional plan on line
22, Fig.41is a vertical cross section showing
the end tubes and a modified arrangement of
the U tubes. Fig.5 is a longitudinal section
of the generator. TFig. 6 is a sectional view
enlarged of one of the steam generating see-
tions as in Fig. 4. -Fig. 7 is a plan showing
the arrangement of the U pipes in the verti-
cal side pipes as in Fig. 2. Fig. 8isa section
of casting to illustrate one form of centrifu-
gal partition. Fig. 9 is an end elevation of
the generator showing the pipes at one end
of fire box. Fig. 10 shows-a modified form of
generator section.

In the above drawings the generator is
adapted for a double furnace and is generally
provided with a water base composed prima-
rily of eylinders or water legs 2, 2/, 2% while
sometimes only a single central cylinder 2*is
employed to act as mud drum. The circula-
tion through the various partsissuch the wa-
ter entering the top portion of said drum or
drums and again withdrawn from said top
portion, that the dirt or sediment is allowed
to fall to the bottom of said drum or drums
and settles in this the least disturbed portion
of the generator., The general circulation is
as indicated by the arrows.

Each steam generating section is composed
of a vertieal side pipe 3,50 called, since when
grouped they form the sides of the fire cham-

“ber and are surmounted by a separator 4, sub-

divided by a partition 5, while an interior eir-
culating tube 6 connects the upper chamber
More-
over the lower chamber 8 into which the side
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pipe delivers hot water and steam is inter- .

connected by U tubes 10 which terminatein
the upper chamber. Hencethe circulation is
as indicated the hottest water with com-
mingled steam rises up through the side pipes

3, courses through the U tubes and enters the.

chamber 7 where the steam and water are sep-
arated. The latter returns to the water leg
by way of the circulating tube 6 which is
cooler than the outside tube while the steam
ri’ses2 and escapes info the drum or drums 9,
97, 9%,
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In order to more completely separate the
water and steam and thus produce the latter
in a dry cordition we have so arranged the
parts that the steam and water when they en-
ter the chamber of the separator shall be given
a rotary motion. Insome instancesasshown
in Figs. 2 and 7 the steam generating tubes
10 enter the separator tangentially hence as
the liquid strikes the curved walls of the sep-
arators a centrifugal effect is produced and
the water thus quickly separates and gravi-
tates while the steam escapes upwardly. As
shown in Figs. 6 and 8 when said pipes enter
radially some mechanical device in the shape
of_ a_curved shield or deflector 12 is fitted
within the separator and opposite the deliv-
ery ends of the generating tubes.

_The fire box surface is by far the most effi-
cient steam making surface, therefore we have
arranged to malke this surface as large as pos-
sible and in every part to provide for a short
and rapid circulation of the water.

Our improvements are particularly appli-
cable to double furnaces in which event a
central row of upright tubes 13 are provided.
These are united with L pipes 20, which are
alternately connected with opposite separa-
tors as shown in Fig. 2. In other words the
first L. pipe 20 terminates in the separator on
the left, the next L pipe in the separator on
the right. In Figs. 2 and 7 the U pipes are
ada:pte:d to extend clear across the fire box,
while in Figs. 4, 6, 9 and 10 only to the cen-
ter. DBut this is a mere matter of preference
and does not alter the function nor depart
from the spirit of our invention.

To further increase the pipe surface of the
fire ng, the water legs or drums 2, 2/, are
sometimes omitted as in Figs. 2 and 3, while
a series of pipes 14 is arranged transversely
beneath the grate bars 15. Since the latter
are supported thereby the weight of said bars
may be materially lessened.

By the construction above premised, the fire
box is now provided with steam generating
-and water circulating pipes upon the top, bot-
tom and both sides. To still further increase
the capacity and efficiency of said generator
and to obtain all the heat possible from escap-
ing gases and other products of combustion,
a group of pipes 16 are located at the rear end
or back of the generator. Theserise from the
water leg 2% until just before they reach the
under surface of the U tubes said pipes 16
arebent and then extend longitudinally above
the fire box and just beneath the U tubes.
‘When they reach the front of the generator
they rise take a second upward turn and ter-
minate in a lateral arm or arms 17 17’ from
the side sections at this point. - From their

general direction and shape we term them in-
termediary or Z pipes, since they intervene
between the grate surface and the general
under surface ereated by the U pipes taken
collectively. Inapipesteam generator much
of its efficiency depends upon having the ex-
terior surface of the pipes free from soot.

523,448

This is not an easy result to obtain, although
most important. It frequently happens that
soot or unconsumed carbon collects upon the
exterior surface of these various pipes which
compose a generator.
stance which acts to materially diminish the
effects of the fire we propose to introduce a
perforated pipe or pipes 18 which extend

- within the generator and are preferably in the

present instance located in the central space
formed by the U tubesasshown. These pipes
are joined to the steam space of the genera-
tor and are controlled by a valve 19, see Fig.
5. Hence whenever it may Dbe necessary
steam is allowed to enter said pipes and is-
sues in the form of jets which sweep the ex-
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To remove this sub- -
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terior of the various groups of pipes, clean .

and keep them in the best condition to receive
the influence of heat units. - These pipes may
be rotated as shownin Fig. 5 by aid of a hand
wheel 30, so as to more thoroughly sweep the
surfaces. Intheseseveraldrawingsthereare
a few variations in the structural arrange-
ment, but merely introduced toshow their ap-
plication for large or small steam generators.
Thus Figs. 4,9 and 10 are suitable for a small
class of boiler and have the water base in the
form of the cylinders 2, 2/, 2 while a single
steam drum 9%issupplied, the separatorsbeing
joined thereto by eross pipes. On the other
hand Fig. 2 is intended for a larger capacity
and the said water legs are omitted while
three steam drums more or less are supplied
and a single central water leg or mud drum
2% is substituted.

In Fig. 10 the vertical pipes 13°in lisu of
rising from a common base pipe and being
joined with the L pipes as shown in F'ig. 2 are
connected directly at the bottom to the water
legs and at the top are united by lateral pipes
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20° to the opposite but corresponding vertical

side pipes. i S

In providing a water supply and at thesame
time to increase the circulation we propose to
extend the feed pipe 28 within the water leg
from which rise the series of vertical pipes
16. That portion of the feed pipe within the
water leg is perforated, the said holes being
arranged to correspond with the position of
said end pipes. In lieu of the holes short
pipes 25 may be inserted in the feed pipe and
such may extend just into the lower ends of
said vertical pipes. This arrangement is
adapted because of the length of the said
pipes 16 which are most exposed to heat.
Hence when water is admitted under pressure
it enters the group of pipes and by injector

action the rapidity of the circulation in this .

special group of pipes is increased, the fluid
supply passing directly into them.

What we claim is—

1. Asteam generatorcontaining one or more
base water legs or mud drums, a central group
of steam making pipes rising therefrom, and
bottom eross tubes or grate-supporting pipes,
combined with vertical steam-making side
pipes, separators which surmount said side
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pipes,together with means far connecting the
central vertical pipes with said separatfors,
substantially as shown.

2. In a steam generator, the combination,
with & mud dram, of two parallel groups of
vertical side pipes, a series of centrally dis-
posed vertical pipes and a seriesof horizontal
L-tubes which connect said central pipes al-
ternately with opposite side pipes, substan-
tially as described.

3. A steam generator having in combina-
tion one or more mud drums or water legs,
twoseriesof oppositesteam making side pipes,
separators which surmount each pipe, a sys-
tem of U. steam-making tubes, connected at
one end with the side pipes at the opposite
end with the separator, and aseries of steam-
making central pipes conneected with said mud

_ drum and terminating in theside separators,
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and meansfor discharging the steam from said
side separators into a steam-collecting reser-
voir, substantially as set forth.

4. A steam generator having in combina-
tion a series of upright steam-making side
pipes,a water basecommon to the series, sepa-
rators adapted tosurmount each upright pipe,
a series of U. shapeéd steam-making tubes
leading from said upright pipes and termi-
nating in a separator, and means by which
centrifugal motion is imparted to the water
entering the separators,substantially as speci-
fied. -

5. The combination in a steam generator
section comprising an upright steam and wa-
ter pipe, and a separator thereupon, of a
curved plate within the separator, a series of
U pipes leading from said separator, and a
return pipe adapted to conduet the water.in
the separator to the base of the steam and
water pipe, substantially as stated.

6. In a steam generator provided with a
water base, a seriesof side pipes vertical there-
from, a group of U tubes transversely from
each of said side pipes, a series of end pipes
rising from said water base and arranged fo
extend longitudinally of the generator be-
neath the U tubes, said longitudinal pipes
terminating in an arm or projection from a
vertical side pipe, substantially as shown.

7. In steam-generating sections an upright
vertical steam and water pipe, a separator
thereupon, and a series of U tubes adapted
to enter the separator tangentially in order
to produce a centrifugal motion to liguid as
it enters, substantially as explained.-

8. A steam generating section comprising

an upright vertical steam and water pipe, &
separator which surmountssaid pipe,a curved
partition in said separator,and a series of U
pipes adapted to discharge behind the parti-
tion, substantially as described. .

9. In a steam generator, the combination
with a series of vertical steam generating
pipes, of separators mounted thereon, V-
shaped pipes carried thereby, and revoluble,
perforated steam pipes positioned in the bend
of said U-shaped pipes, for the purposes and
substantially as described. .

10. A steam generator having a series of
vertical steam-making side pipes, separators
which surmount said pipes, and tubes to con-
nect said side pipes with the separator and
adapted to create centrifugal currents, com-
bined with return pipes interiorly of said side
pipes and adapted to convey water carried
over by the steam to the base of the gener-
ator, substantially as specified. )

11. A steam generator having a series of
vertical side pipes, a water drum to which

‘said pipes are connected, separators to sur-
‘mount each side pipe, U shaped pipes com-

municating with said separators, a lateral
arm upon two side pipes, combined with a
group of pipes which lead from said water
drum lengthwise of the fire-box beneath the
U-pipes and terminate in the said lateral
arms, all substantially as explained.

12. In a steam generator, the combination
with a water drum, of a seriesof intermediary
or Z-pipes carried thereby and connecting
said drum with a lateral arm 17 at the other
end of the combustion chamber, and a feed
pipe located centrally of said water drum and
having injector pipes which enter the lower
members of said Z-pipes,substantially as de-
seribed. )

13. A steam generator having in combina-
tion a series of upright steam-making side
pipes, a water base common tothe series, asep-
arator adapted to surmount each side pipein
theseries, a group of U.shaped steam-making
tubesleading from said upright pipesand ter-
minating in a separator,and one or more per-
forated soot-removing-pipes, all operating as
explained.

Intestimony whereof we affix our signatures
in presence of two witnesses. ‘

THOS. L. STURTEVANT. _
_ THOMAS J. STURTEVANT..
Witnesses: /
W. H. ELLIS,
H. E. LoDGE.

6o

65

70

75

8o

85

90

95

100

103



