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2o all whom it may concern:
Be it known that I, ETIENNE GILLET, a citi-

zen of the United States, residing in the city

of New York, in the State of New York, have
Iinvented certain new and useful Imprm’e—

ments 1n Boilers, of which the following is a

specification.

In steam-boilers, nothths‘namhnﬂ the ad-
vances which have been made, there is an
enormous waste of heat carried off with the

products of combustion, and the percentage -

of efficiency compared with the amount of
heat liberated by the combustion of the fuel
is compdmtwely small.

The primary object of my invention 1s £0
immprove the construction and increase the

efficiency of steam-boilers.

In carrying out myinvention I increase the

heating-surface in a boiler of any given di-

mensions far beyond anything Heretofore at-
tained, and, 1n fact, may readily increase the
boiler-surface to any desired degree deemed
expedient 1n view of the amount of fuel con-
sumed and the work to be done. -

All the structural and economical features
of myinvention will be clearly apparent from
the following description and accompanying

drawings, in which I have deseribed and illus-

trated one practical and efﬁelent embodiment
of the invention.

That other forms of boilers th.:m that shown:

in the drawings, utilizing the prineciples of
construction herein deaeribed, may be made

and used with advantage, and that, in boilers:

of the general type illustrated, the details of
construetion and manner of connecting or
assembling the parts ma; be varied, ther is
no doubt.
In the accompanying drawings, Figure1 is
a vertical longitudinal S:F:CBIO_H thr(}u'ﬂh one
form of boiler embodying the principles of
my invention; Fig. 2, a transverse section on
the line 2 2 of Fig.1; Fig. 3, a detall sectional
view illustrating one manner of joining the
boiler-sections, &nd also showing
cap-plate for protecting the top of the botler;
Fig. 4, a detall sectional view illustrating an-
Other way of uniting the boiler-sections; Fig.
5, a vertical longitudinal section through a
portion of a compound botler having concen-

ber A’.

a9 cast-iron

tric boilers constructed and provided with

surface-increasing plates atter the manner
shown in Fig. 1. Tfig. 6 is a horizontal See~
tion thlouoh the same on line 6 6 ot Kig.
omitting the tie - bolts and perfomtwn% in
plateb, &nd Fig. 7
view 11111stra’rmg an ordinary tubular boiler
having surface-increasing plates introduced
at some of the joints.

The boiler illustrated is formed in sections
properly secured and clamped together, and
between the sections and at each joing, if de-
sired, I may introduce one or more plates of
metal which project into the boiler-space, and
also into the combustion or heating chamber.
These plates are preferably made of a metal

possessing a high degree of heat-conductiv-

1ty—such, for mstance as copper, or alumina,
or phosphm-bronze, or other suitable metal
having sufficient refractoriness to stand the
tempex‘ature to which it is subjected.

A and B respectively represent exterior and
interior metal rings, which may be built up

“one upon another to form an annular boiler-

chamber C and an interior combustion-cham-
Preferably at the top and bottom of
any such ageregation of sections forming a
boiler I prefer to employ a cast-iron end sec-
tion E, the end sections and all the interme-
diate sections being tied together by boltsor
rods f, extending from the lower casting E
through the cast-iron top piece and having
suitable nuts or other fastening devices. At
the joints g between the %e@tlons of the boiler,

and preferably ateach joint, I introduce metal

plates I, which project into the water-space
of the bmler, and also 1to the central com-
bustion-chamber A’. Where the plates cross
the annular boiler-chamber, and are clamped
also between the exterior rings A, their por-
tions within the boiler are perforated. T'hey
may also be perforated, as shown, where they
project intothe combustion- chamber but this

may be consldered unneeessmy,,and perhaps

for some reasons it may not be desirable.
The plates may also be corrugated, as shown
in Fig. 8. The joints between the botler-sec-

tions aJnd plates may of course be constructed
in any manner a
| and tightness.

fording su
‘In the detail view, Iig. 5’ I

is a side and Fig. 8 an end
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‘heat-conducting

have shown the edges of the boiler rings or
sections (which preferably are carefully
turned or ground) as chamfered or formed
somewhat wedge-shaped. When these wedge-
shaped edges are brought into contact mth
the relativ eI) -S0f't; heat-conduetm plates he-
tween them and all are drawn towether with
sufficient force, a close joint is formed by the
indentation or embedding of the edges in the
surfaces of the plates; or the boiler-sections
may be formed with flanges « b and bolted
together, as indicated in Fig. 4; or any suit-
able joint may be employed and rendered
tight, either by packing or otherwise.

The examples I have given are sufficient
for illustration, and it is needles‘% to multiply
or suggest modifications either in this or other
parts of the invention.

In Figs. 1 and 3, I{ indicates a cast-iron
cover, which may be placed ¢ver the threaded
ends and bolts of the tie-rod to protect them
from the heat. Instead of introducing one
plate at a joint, I may use
two or more. Of course the joint would be
formed in precisely the same wayv; but the
boiler-surface will be increased. When {wo
or more plates are employed, they would by
preference be bent to stand out of contact

with each other, both in the (30]111)11%1310]1“(,}]:1111- |
| | motive or other tubular boiler.

ber and in the bmler

X represents an ordinary fire-box, and Y
the stack.

Asis common in many. classes of steam-

boilers, the feed-water can be heated by the

escaping products of combustion. This may
be accomplished in the following manner:
The pipe p from the feed-water pump passes
up to the stack or upper portion of the com-
bustion-chamber, in which it is ecoiled, and
then passes down to the water-space of the
boiler. Suitable pressure and level gages
and safety-valves of any ordinary construc-
tion will be employed.

From what has been said it will be obvious
that the surface-increasing plates conduet the
heat from the combustion-chamber or from the
produets of combustion directly into the body
of water within the boiler, and that conse-

quently not only can steam be gotten up with -

the utmost rapidity, but a marked economy is
attained, in that the heat is utilized for the
formatwn of steam toa far greater extent than
has ever before been done. Of course the sec-
tions of the boiler may be made of such size or
height as may be desired to afford the neces-
sary nuinber of plates at the joints, and of
course one or more plates will be used at a
Joint, according to the requirements for any
given Dboiler. The most efficient amount of
boiler-surface may be readily theoretically
calculated and form a basis for the construc-
tion of the boiler, size of plates, &e.

One eonsldemble advantage incident tomy
improved construction is that boilers of oreat

-or small capacity may be constructed merely

by using a greater or less number of sections.
For nmlunﬂ boilers, therefore, of many dif-

¥
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ferent sizes it is only necessary to provide a
stock of top and bottom end pieces, the 1n-
termediate boiler rings or sections, (which
may be made of cast or wrought metal, but,

preferably of wrought metal,) and also to
form certain of the sections with sultable

connections for water and steam for the
cgages, safety-valves, &e. Then by using a
greater or less number of sections a boiicr of
any desired capacity may be counstructed.
This, in connection with the surface-1ncreas-
ing plates, I consider an important feature of
my invention.

Whenever a boiler becomes foul or in-
crusted, it is only necessary to loosen the tie-
rods or such other holding or clamping de-
vices as may be employed (I do notlimitmy-
self to any particular construetion in this re-
gard) and take the sections of the boiler
apart. The sections and surface-increasing
plates may then readily be cleaned with much

less difficulty and expense than i1s possible

with ordinary boilers, and all the partsagain
assembled with but slight expense and delay.
The value of thus being able to clean the sec-

70

75

30

90

tions and surface-increasing plates will be

readily comprehended when one considersthe
great difficulty, delay, and cost involved in
removing incrustation from an ordinary loco-
Where the
plates are introduced into the steam-space ol
the boiler, one being so shown in Fig. 1, they
serve as driers of the steam.

Iigs. 5 and 6 show a compound boiler siini-
lar in details of construction to that illus-
trated in Frg. 1. T'wo boilers are arranged
concentrically, and the surface-increasing
plates project into the combustion or heat-
ing chamber and into the boiler exactly as
In b ig. 1. In otherwords, these figures illus-
trate a duplication or an*gregatlon of Dboilers
of the type shown in Fig. 1. Each annular
section of the Dboiler is conneetﬁ,d with its ad-

joining section by one or more Cross-pipes or

passage-ways z, and all the sections will be
preferably connected with a common steam
space or dome. Partol the products of com-
bustion may pass up through the central
chamber and part be directed by means of
suitable dampers into the chamber between
the inner and outer boilers, and thence to the
stack.

The invention is not limited to any specific
form of plate for conducting the heat into the
water. Sofar as Iam awarel am thefirst to
make a sectional boiler having introduced at
the joints metallic surface-increasing plates
or bodies. Also, asidefrom the peculmr type
of bollerillustrated, I am, so far as I am aware,
the first to introduce at the joints or seams of

‘steam-boilers surface-increasing plates.

My invention is equally applicable to or-
dinary types of boilers in which surface-in-
creasing plates may be introduced at the
seams and the three plates secured by the
rivets which ordinarily hold the two over-
lapping plates. For instance, that portion of
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the ordinary boiler-surface Jllbt above the |
fuel in the furnace isthe most active, and at

this point, as well as other advantageous

points where there are seams or where seams
may beformed, surface-increasing plates may
be introduced. Such acor structlon 1s shown
m Figs. 7and 8.

(Q represents an ordinary boiler-iron boiler,
at the seams g of which, above the fir e-box
and along the under face of the boiler, sur-
tface-increasing plates R areintroduced. They
are bent. so as to leave a central portion 7,
over which the adjoining edgesof the boiler-
iron lap, and all three thicknesses are secured
by the same rivets.

What I claim as my 111vent1011 is—

I. The combination, with a sectional boiler,
of heat-conducting surface-increasing plates
introduced between the sections and pl‘OJeCt-
1n0 into the boiler.

2. The combination,in an annular sectional

boiler, of the annular sections and annular

heat-conducting surface-increasing plates in-
troduced between the sections and projecting
into the boiler and into the heating or com-
bu%tlon chamber. -

. The combllmtmn 0[ the interior and ex-

| the boiler,

terior boiler rings or sections, superposed one .

upon the other so as toform an annular boiler
having a central combustion-chamber, and
heat-conduetm plates clamped between the
rings and extendmn into the boiler and into
the combustion- chamber | -
4. The combination of the boﬂer sections
or rings, the heat-conducting plates intro-
duced at the joints, and the tie-rods for bind-

ing the parts together.

5. In a steam-bmlel the combination, with
of heat- conduehnﬂ Sm'face in-
creasing plates introduced at ‘the joints of
the boiler and projecting into the water-
space.

6. The combmatwn with a steam-botler
having seams or ;]omts of heat-conducting
surface-increasing plates introduced at such
seams or joints and extending into the boiler
and into a heating or eombusblon chamber of
the boiler.

In testimony whereof I have hereunto sub-

scribed my name.
' ETIENNE GILLET.

VYWitnesses:
L.ouis LK. DELOW
EDWARD. (. DAVID%ON.
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