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To all whom vt may concermn:

Be it known that I, Bexyamin S. PEARD, a
citizen of the United States, residing in the bor-
ough of Brooklyn, city of New York, county
of Kings, and State of New York, have in-
vented certain new and useful Improvements

in Steam-Generators, ot which the following

1s a specification, reference being had therein
to the accompanying drawings.

My invention relates to Ste‘Lm generators,
and more particularly to that type of steam-
oenerators wherein generator-tubes are pro-
vided, extending downward in close proxim-
1ty to the heating-burner or fire. According
to my invention such generator-tubes are con-
structed and arranged with the depending por-
tions of adjacent generator-tubes of different
lengths, so that their lower portions termi-
nate at different heights above the burner or
heater.

My inventionalso includes variousimprove-

.ments In construction and arrangement.

I will now describe the construction of
steam-generators shown in the accompanying

drawings and will thereafter point out my in-

vention in claims.

Figure 1 is a vertical central section of a
steam - generator embodying my invention.
Fig. 2 1s a horizontal section of the same on
the line # 2, Fig. 1, looking upward.

The generator 1s shown as inclosed within
a casing 1, at the lower part of which 1s held
a hydrocarbon-burner 2, having flame-orifices
3 and air-passages 4, these air-passages being
the only openings from the outer air into the
combustion or heating chamber. The casing
terminates at 1ts upper end 1n a cap-piece 5,
having a centrally-arranged stack 6, through
which the products of combustion escape.
The boiler 1s shown as supported in the cas-
ing by means of inwardly-projecting vanes 7

and comprises a shell composed ot a side wall

3, a lower crown-sheet 9, and an upper ecrown-
sheet 10. A plurality of generator-tubes 11 is
provided, these tubes depending from the
lower crown-sheet 9, and each of these tubes
is looped or U -shaped and has ends of un-
equal leneths, one end terminating below the
water-line 25 25 and as shown at the lower

crown-sheet and the other end terminating
above such water-line. According to my in-
vention the depending portions of the adja-
cent looped generator-tubes are of unequal
lengths, and 1 have found in practice that
this arrangement of the lower or flashing
points of adjacent generator-tubes at differ-
ent heights above the burner results in a more
effective generation of steam in the apparatus,
inducing the currents of heated gases to more
evenly flow about the generator-tubes and in-
suring a penetration of the heated gases be-
tween the generator-tubes. Asshown, there
1s a central row of generator-tubes in a sub-

stantially diametrical line with adjacent tubes

having depending portions of the same lengths
and an adjacent row of tubes with the depend-
ing portions of different lengths and df alter-
nate tubes in such row of the same length and
arranged so that theirlooped portionsor flash-
ing-pointsare opposite the spaces between the
ogenerator-tubes of the adjacent row of tubes,

and this arrangementis adhered to throughout

all the generator-tubes, and thus the looped
portions or ﬂ‘LShlI]G'-pOlHtS N any one row are
adjacently of different heightsand alternately
of the same height and the ooped portions or
flashing-points “of the tubes of adjacent rows
are staggered or break joints with those of the
adjacent rows. . The consequence of this con-
struction is that the surtace presented to the
fire contains a plurality of fluesthrough which
currents ot heated gases are induced, and
thereby a penetration of the heated gases
among the generator-tubes is effected, result-
ing in a highly -effective utilization of the
heated gases and greatly increasing the steam-
generating power of the boiler.

It is obvious that various modifications may
be made in the construction and arrangement
shown and above particularly described within
the spirit and scope of my invention.

What I claim, and desire to secure by Liet-
fers Patent, 1s—

1. A steam generator comprising a casing
provided with a heating-chamber and a source
of heat therein, a boiler provided with looped

generator-tubes depending therefrom into the

heating-chamber and exposed on all sides to

55

60.

7Q

75

30

P

95




1O

20

25

o

the heated gases in such chamber and termi-
nating in the boiler above and below the wa-
ter-level and having their flashing-points di-
rectly exposed to the source of heat at differ-
ent heights therefrom in adjacent tubes and
at the same height threfrom in alternate
tubes.

2. A steam-generator comprising a casing
provided Wltlmheatmo -chamber, a boiler pro-
vided with looped generator- tubes depending
therefrom, each of such looped tubes having
ends of unequal length terminating in the
boiler r espectwely above and below the water-
level, the depending looped portions of adja-
cent tubes being of different lengths and of
alternate tubes ot the same length dll‘@Ct]V CX-
posed to the source of heat.

3. A steam-generator comprising a casing
provided with ahea,tmo—chamber a boller pro-
vided with looped generator- tubes depending

therefrom, each of Such looped tubes having |

ends of unequml length terminating in the
boiler respectively above and below the water-
level and such generator-tubes being arranged
n rows the dependmﬁ portions of adjacent

764,761

tubes 1n the same row being of different

lengths and of alternate tubes of the same

length, and the looped portions of the tubes
in one row being adjacent to the openings be-
tween the tubes in adjacent rows, Substanmallv
as set forth.

4. A steam-generator comprising a casing
provided with aheatmﬁ—ch&mber a boiler pro-
vided with O‘enera,tor-tube% dependmcr there-
from and looped at their lower ends, such
tubes being arranged closely together and
with the dependmo" portions of a Tumber of
tubes of greater length than the depending
portions of the other tubes to form a plural-
1ty of openings between the looped portions
ot the longer tubes such openings being greater
than the space between the looped portions of
the tubes at the lower ends of the tubes.

In testimony whereof I have aflixed my sig-
nature in presence of two witnesses.

B. 5. PEARD.

Witnesses:
LiviNGgsTON LKMERY,
Hexry D. WiLLiams.
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