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UNITED STATES

PATENT OFFICE.

"HENRY BIANCHINI, OF CHICAGO, ILLINOIS.

BOILER.

.~ SPECIFICATION forming part of Letters Patent No. 547.,9 18, dé,ted' October 15, 1895,

Application filed October 8, 1894, Serial No. 525,217,

(No model.,)

To all whom it may concern:

Beit known that I, HENRY BIANCHINI, a sub-
ject of the King of Italy, residing in Chicago,
in the county of Cook and State of Illinois,
haveinvented a new and useful Improvement
in Boilers, of which the followingis a specifi-
cation.

This invention relates to improvements in
boilers intended more especially for use in
locomotives. It is well known that the gases
and smoke which are given out through the

stack of the ordinary locomotive are heated to

about 300° centigrade at the time they are
ejected. As the temperature is much above

the vaporizing point of water, it will be seen |

that much of the heat whieh ought to be util-
ized is lost, and that consequently a large per-
centage of the fuel usedis wasted. To prevent

this loss of heat and waste of fuel is my main

object in this invention, and to that end,
instead of eonducting the pmducts of combus-

- tion in the eubtomary way directly from the
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fire-box tothestack inanalmoststraight path,
I pass them from the box to the stack by a
circuitous path through water-holding por-
tions of the boiler and in contact with steam-

producing surfaces, and during this move-

ment all the available heat-units contained in
the gases are absorbed by the boiler-surfaces

and utilized in the generation of the steam. |

In the formation of the passage ways consti-
tating this circuit for the smoke and gases I
have made the boilerintwo parts—viz.,a main
part or boiler corresponding in most respects
to the ordinary boiler, and in which are
located the fire-box and heating-tubes, and a
supplemental part or boiler placed over the

main boller and receiving the feed- water.

The two parts communicate with each other,
so that the lower boiler will be kept supplied
with water from the upper one, and the smoke
flue or passage referred to is formed between
the main and the upper boiler. With this
construction the upper boiler will be heated
through the circuitous flue, but of course will
not in that way receive as intense heat'as the
main boiler. The heat so received, however,
will be sufficient to cause the deposm in the
upper boiler of all or nearly all the incrust-
ing material which may be in the water, so

that by the time the water has found its Way'

into the main boiler it will be substantlally | lower boiler, A’ the fire-box,and A*the tubes

- a section on the line 8 8 of IFig. 5.

1 freed from such matter, and the main boiler

and its tubes be thus kept free from scales
and 1ncrustations.

In my improved construction the lower
boiler is of the ordinaryeylindrical formation
upon the top, and the upper boileris crescent-
shaped in cross-section so that it is well adapt-
ed to set down upon and largely- envelop the
lower one. The ordinary smoke-box in front
of the tubes is divided by a vertical parti-
tion extending across it from right to left
and serving to turn the smoke and gases back
into the passage-way or flue between the up-
per and lower boilers. After traversing the
length of the boiler and to the rear end there-
of the smoke and gases are again reversed in
direction and movetothefront of the engine,
passing in so doing through flues also located
and formed in the space between the boilers,
and enter the portion of the smoke-box in
front of the partition, and from thence pass
out through the stack in the usual way. In-
asmuch as the circuitons path provided in

| the boiler for the products of combustion

may interfere at times with the perfect work-
ing of the draft, I provide my improved loco-
motive with an extensible stack, so that the
latter may be lengthened wheneverit becomes
necessary to stimulate the fire. The means

provided for this purpose are such as will en-

able the engineer to extend the stack at will
and in a few seconds of time, and he can also
restore it to its normal condition as quickly.

The invention consists in the novel con-
struction of the boiler in respects above men-
tioned, and also in the novel details and fea-
tures hereinafter set forth, and pointed outin
the claims.

In thedrawings, Figare 1 is a longitudinal
vertical section of my improved boiler. FKigs.
2, 38, and 4 are sections upon the lines 2 2,
3 3, and 4 4, respectively, of Fig.1. FKig. 518

‘a side elevation of the boiler, partly broken

away. Uigs.0and?7 are sectionson the lines
6 6 and 7 7, respectively, of Fig.1. Fig. 81s
Fig. 9 is'a
rear elevation. Fig. 10 shows the two boilers
in section and detached. Fig. 111s a section
on line 11 11 of Fig. 5. Fm 12 i8 a vertical
section of the smoke-stack.

In said drawings, A represents the main or
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through which the flame and products of | intb Service.

‘combustion pass into the rear chamber C’ of

the smoke-box C.

C*¢ C* is the partition in the smoke-box, and
by it the flame, &c., are turned back, and in-
stead of entering the stack directly are caused
to enter the flue or passage D), located cen-
trally in the space between the main boiler
and the creneent-—qhaped upper or supple-
mental boiler B. The flue D extends to the
rear end of the boiler and there connects
with two side passages E E, formed between
the limbs of the upper boiler and the sides
of the lower boiler, and these passages E ex-
tend to and open into the front chamber C3
of the smoke-box at the sides of said cham-
ber, and thus conduct the smoke, &e., directly
under the stack F and around the exhaust-
nozzle I, Thecourse of the smoke and gases
18 plainly indicated in Figs. 1 and 5 by the
arrows, Theentrance to the flue D isguarded
by a screen G, whereby the cinders, spm*lis,
and solid portions of the fuel which may be
drawn from the fire-box are arrested and col-
lected in the chamber C’ of the smoke-box,
and from which they are discharged thrmwh
the hinged door C* as often as occasion re-
guires. This door is opened and closed by
the arm C° and rod Cf, thelatter extending to
some point which renders it convenient for
the engineer to operate it even while running,
A sloping floor G’ insures the cinders failing
against the door, As the steam does not en-

ter this compartment of the smoke-box, the
detritus arrested therein isalways dry and
does not cake or become lodged therein.

For the purpose of supportmf‘r the upper
boiler 3, 1 provide the main boiler with pro-
jecting 111):3 or flanges a 0, extending along
its sides, and the upper boiler with rib% or
flanges ¢ upon its under surface, adapted to

engage and be properly secured to flanges a.
The lower flanges b are positioned and fa 11
ioned so they Wlll receive and support the
loweredges dof the upper boiler. The flanges
a ¢ form the sidesof the flue D, and the ﬂann‘eﬁ
a, ¢, and O form the top and bottom of the
flues E. Comm unication between the upper
and lower boilers is permitted by the trans-
verse pipes M, of which there is a series
along each side of the boiler, near the bottom
edﬂ“eq of the upper boiler, .:md by the central
opening /z, immediately under the steam-dome
H’. T'he opening 7 being located within the

outlinesof flue P, both the upperand the main

boilers are furnished with coinciding and pro-
jecting flanges /i’, which form a twht joint and
prevent any leakareof the steam or water into
the smoke-flue. Water is fed to boiler B at
w, and the broken line v indicates the ordi-
nary level of the water. The steam is fed
from the dome through the pipe J, which I
locate in the forward half of the flue D and in
the smoke-box chamber C’, in both of which
sald pipe 18 subjected to intense heat, so that
the steam passing through it becomes very
thoroughly heated and dry before it is called

Within the chamber C’ this
pipe branches, and one of the br&nehes 1 leads
to each cjhnder of the locomotive.

The stack, which is extensible, as .:mea,dy
stated, is made of two eylinders, one telescop-
ing within other. Ofthese the outer cylinder
F? ] is stationary, while the inner one I'? is mov-
able. The inner cylinder is provided upon
oppositesides with longitudinal racks f, mesh-
ing with which are pinionsm, journaled upon
the outer cylinder and pm;](,ctuw through
openings n ‘therein. These pinions are lo-
cated near tiie top of the outer eylinder and
are operated by a gear M upon the shaft N,
intermediate pinion N’,and the pinionso upon
the journalsof pinions m. Theshaft N may

extend to the cab, or it may be provided with

a crank near the stack, and in either case is
easily and quickly operated so as to lengthen
the stack or restore it toits normal condition.
Ordinarily I do.not anticipate that it will be
necessary to extend the stack except wlen
starting the fire or when reviving a low fire;
but if oceasion requires the inner stack- cylin-
der may be raised or lowered whilethe engine
iIs running.

It will be noticed that the fire-box of my
improved locomotive is arched at the ceil-
ing instead of being flat as in the ordinary
constmction, and that the arch thus given to
the ceiling is coneentric with the arch of tho

outer or crown sheet of the lower section or

part boiler A, thus rendering the space be-
tween the top sheet of the fire-box and the
crown-sheet of the boiler uniform in depth.
T'hese features are important, as the arched
form resists the warping, twisting, and bulg-
ing s0 common in flat-top boxes, and the uni-
form depth between the sheet permits the use
of stay-bolts of a uniform length, ail of which
expand and contract alike, and thus main-
tain the integrity of the structure much
longer than would bolts of unequal length.

The exhaust-pipe O, leading from the ¢ cylin-
ders, is placed horlmntallj as shown, instead
of perpendleularly as in tl".te common Way,
and the exhaust-nozzle is connected to it at
1ts center, as also shown.

At p p are doors for clemunw the smoke-
flues K, and at ¢ g are doors for cleaning the
center flue D. 1T'he partition C? of the smoke-
box 18 also preferably made in two parts, the
dividing-line between which is a central one,
so as to adapt it for easy removal in getting
access to the chamber C” and the forward end
of the fire-tubes and flue D. Access to the
front chamber of the smoke-box is obtained
in the usual way through the door R.

By my construction the water circulates
freely in both boilers, and steam is generated
contemporaneously in both, while at thesame
time the main boiler is kept constantly sup-
plied with water from the upper one. The
two boilers, considered together, about equal

the 01‘(1111&1‘_}? boiler in size, as the added fire-
tubes, the circuitous smoke-flues, and the
second smoke-chamber do not require space
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exeeedmﬂ' that found in the prevailing styles | ing the fire box and the part B receiving the

of locom0t1ve°~

By my invention I obtain the following ad-
vantaﬂ'es first, great economy in the use of
fuel, due to the elrcmtous path given to the
products of combustion thmucrh the water-
holding partsof the boilerand the greatly en-

~larged water heating surface with which the
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produeta of eombustlon come in contaect;

second, increased power and speed, beeanse
my boiler generates steam faster and permits
the development of greater pressure than can
be obtained in present locomotives; third, a
material reduction in the time required for
getting up steam, which reduction I estimate
at from one-quarter to one-third; fourth, the
ability to clean the smoke-box while runnin g;
fifth, the arresting of the cinders and fuel in
the smoke box; SIKth the ability to increase
the draft by lenn"rhemnﬂ' the stack; seventh,

the depriving of the Water of its mcmstmﬂ'
matter while it is in the upper boiler, whereby
the lower boiler and the tubes thelem are
kept free and clean from inerustation; eighth,

the prevention of Warpmg‘, buln*mg, &c of

the fire-box ceiling by gwmﬂ' it an arched or
curved form.

I claim— |
1. The boiler consisting of a main part A
provided with a fire box, and a crescent-shaped

upper part B, supported above the main part,
the space between the parts A and B being

divided longitudinally and forming flues

adapted to conduct the smoke &e. from the

smoke box to the rear of the boiler and thence

lf)la(;k again to the b(_w substantlally as speci-
e(

The boiler consisting of a main part A
h.;wmg a fire box atone end a crescent-shaped
upper part B supported above the part A
and a divided smoke box C, the space be-
tween the parts A and B being partitioned
longitudinally and forming flues adapted to
conduct the smoke &e. from the smoke box to
the rear of the boiler and thence back again
to the smoke box, substantially as specified.

3. The Dboiler consisting of a main part A
having a fire box at one end, a crescent-shaped
upper part B supported above the part A,
and a divided smoke box C, the space be-
tween the parts A and B being partitioned
longitudinally and forming flues adapted to
conduct the smoke &ec. from one of the chain-
bers of the smoke box tothe rear of the boiler,

and from thence to the other chamber of the

smoke box, substantially as specified.
4, The boiler made in two parts A and B,

having steam and water communication wn;h |

each other the part B having a feed water in-
let and albo having its own hea.tmo* surface,

- and said part A having a fire box and receiv-

ing all its water from part B, whereby scal-
ing and incrustation will ta,ke place mainly
in pa,rt B, substantially as specified.

- 5. The bmler made in two communicating
parts A and B, with circuitous smoke ﬂues

feed water and supplying the part A there-
with, substantially as specified.

6. T‘he combination in a boiler, of the main
part A and upper crescent- Shaped part B,
sald parts having flanges or ribs upon their
opposite surfaces adapted to divide the space
between them into flues,substantially as speci-

fied.,

7. The combination in a boiler, of the main
part A and upper crescent- shaped part B, said
parts having flanges a, 0, and ¢, upon their
opposite faees with the d1v1ded smoke box
communicating with the flues formed between
the parts A and Bby the flanges,substantially
as specified.

8. The combination in a boiler, of a fire box,
a smoke box receiving the flame &c. from the
fire box, the circuitous flues such as D and K,
the screen located at the entrance to flue D,
and the stack, substantially as specified.

9. The combination in a locomotive boiler,
of a fire box, a smoke box receiving the smoke
from the fire box and conducting it to a hori-
zontal flue D, and a screen arranﬂ'ed at the
entrance to saad ne from sald smoke box,

substantially as Spemﬁed

10. The combination in a locomotive boiler,
of a fire box a smoke box receiving the Smoke
from the fire box and conducting it to a hori-
zontal flue D, a screen arranged at the en-
trance to said flue from said smoke box, and
means for opening the smoke box to allow
the discharge of theaccumulated cinders,sub-
stantially as specified.
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11. In a locomotive boiler, the combination

with the flue D and the sereen located at the
entrance thereto, of a smoke box C arranged
to receive the cinders arrested by the screen,

said box having a sloping floor and a dlseharwe

door, Substantlally as specified.

12. The combination with the boiler of a lo-
comotive of an extensible stack consisting of
a stationary outer section, a telescoping inner
section, the inner section being provided with
racks upon its sides,and the outersection with
gears meshing with said r aeks, and means for
opera,tmo* sald gears in unison, substantially
as specified.

13. The circuitous smoke flue boiler, con-

sisting of the main boiler A having a ﬁre box

the ceilling whereof is arched, and a crescent-
shaped upper boiler B, the smoke Hues being
formed between said main and upper boilers,
substantially as specified.

14. The circuitous smoke fiue boﬂer con-
sisting of the main boiler A having a ﬁre box

the ceiling whereol 18 arched concentriealiy

with the top of said part A, and a crescent-
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shaped upper boiler B, the smoke flues being

formed between said main and upper boilers,

| substantially as specified.

-15. The improved locomotive boiler consist-
ing of a main boiler A, having a fire box with
an arched ceiling, an upper boiler B, circul-
tous smoke flues formed between the parts A

D and E between them, the part A contain- ! and B, a divided smoke box having a screen

130
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for arresting sparks arranged at the entrance
to said flues, a discharge door for said box
and means whereby it may be operated while
the locomotive is running, and an extensible
stack, substantially as specified.

16, T'he two part boiler for locomotives, tiae
part A whereof contains the fire box and is
filled with fire tubes to its top, and the part B
whereol surmounts the part A and contains

to the steam space, the open space between the
two parts Dbeing utilized as circuitous smoke

flues, substantially as specified.

]
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17. The two part locomotive boiler A, I3, hav-
ing circuitous smoke flues D and K therebe-
tween and a smoke box having two chambers,
the forward chamber connecting with the
stack and the flues K delivering the smoke
at the sides of said forward chamber, substan-
tially as specified.

HENRY BIANCHINTI.

Witnesses:

Evua. C. BIANCHINI,
ERMETE NEMIE.
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