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~ citizen of the Repubhc of France, 1681dmﬂ':
at Paris, France, have invented certain newl
and useful Impmvements in or Relating to
‘Steam-Generators, (for which I have obtained
- Letters Patent in I‘rance No. 256,848, dated:
June 2, 1896,) of Wthh the follova ing 1s a
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.a given space.

U~ ITED - STATES
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PATENT

ANTONIN MONTUPET .

Nl

OF -PARIS I‘RANCE

STEAM G EN ERATOR

SPECIFICATION for mmg part of Letters Pa,tent No. 609 97 1 dated August 30 1898

Appllca,tmn filed December 20, 1897 Serml Nn 662 6'?3

To all whom it QY CONCETTL: L
Be it known that I, ANTONIN MONTUP ST, A

spemﬁeatmn ,-
On board ship

giving a maximum of power—that is to say,
0f a maximum grate and heating surface in

tubes a,uanﬂed very close to each other;
not to impair the strength of the apparatus.

The chief difference between My new gener-
ator and the generators of other sysfsems

~hitherto used is that my generator enables

30
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the tubes to be brought as close together as

deswed even close enouﬂ'h to toueh Wlthout

any inj urlous effect on 1138 strength, thus giv-'|
ing the greatest heatmﬂ'-suﬁaee obta,mable:'

w1th1n a given space. It has, moreover, the

advantaﬂ‘e of being so eonstructed th&t its.
parts are free to eﬁpand in consequence of

which the boiler may be forced w1th01113 any!
fear of injury.

An example of my new steam frenera,tor is

illustrated in the accompanying drawm% in
" which— |

Figure 1 is a fr ont elevatmn of ,the Whole.-

boﬂer on e—half bemn' shown in vertical eross-
sectlou

Flbs 3,4, 5, and 6 are
as herema.ftel re-
Fig. 7 is a dlaﬂ'mmmatlc view
showing the shape of the openings in the

0111361 ’W&ll of the steam-chamber. .

| 5

The generator, according to the present in-
entwn is constltuted -as may be seen in
Fig, 1, by two steam- Ghambers consisting of;

0&.51]?1“8 A. A’ made of sheet meta,l or. cast

The distance be-
tween the tubes is sueh tha‘r as may be seen

and in many other cases 113‘
1s often necessary to have stea,m—weneratm&

For this purpose there have
been designed numbers of boilers. ham*mm'
but-
the vapor 1szr-surface in all such boﬂels has
been limited by the necessity of maintaining.
the tubes (and the stays, if there be any) ab
a certain distance from each other in order

any steam-generators hitherto known.,

Fig. 2-i8 a 10nn'1tudma1 section on
line X Y of F]o* 1.

sectional views of detaaLs
ferred to.

(No model,) Patented in France -Tune 2,1896, No, 256 848

-in Flg 2, those of one casing A’ pass between |

those of the other A, the space left between

these tubes being made as small as desired.

They may be even made to touch each other
when the nature of the fuel allows it..

tubes of one set are arranged in parallel

rows, the distance between. each two tubes
Dbeing equal to their diameter plus the clear-
‘| ance whlch 1t 18 desired to leave between the
‘tubes of the two sets when they are all in
place. - |
and characteristic featme of my system of

Such arrangement forms an essential

boiler construction when fitting up a steam-

_chamber the stays of the chambers to be
placed in the free spaces situated in front of
the tubes of the opposite steam -chamber.
The tubes of the two sets being very near

each other and at an an ole to each other, the

‘combustion-gases from the furnace pass ‘into
the free spaces between the tubes of the
same set, completely surrounding them un-

der much more favorable condmons than in

The
cross-sectwn of the free passage for the gases
18..that of the free spaces between pamllel

tubes of the two sets.of tubes.
Each steam-chamber is divided by a p&ltl—'

tion-wall into two eompartments receiving

circulating - tubes, forming the water - tubes
T T T, in the interior of which are placed the
water- supply tubes £ ¢1.

T'he water descends
from a drum forming the top of each steam-

‘| chamber through the outer compartment D

55
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and through the small tubes £ ¢ 7, and then

returns, tovethel with the steam, thromrh the
| outer tubes TTT and the inner eompaltment
| E again into the upper reservoir R..

n order to render the tubes as strong as

possmle, I fix the lower rows as shown at M
in Kigs. 1, 3, and 6—that is to say, by fixing

--them in the inner wall of the steam-chamber
The holesin

95

and also in the partition-wall.
both plates are a little larger than the c'lmm-.

remom] which is st111 further facﬂltated if

g0

both the holes (in the inner and in the par-

tition walls) are made Sllﬂ’htly ta,per in one
" | cone.

and prowded with tubes which ¢an fr eely ox- |
pand—that is to say, each tube is fixed to
only one of the casings.

In order to utﬂlze free space between the

upper tubes of both steam-chambers and be-

tween the twodrums R, I arrange circulating-

tubes between sald drums R a8 shawm at M’

1@;;._' |




in Figs. 1 and 3.

< | 602,971

~ ment preferably made in two parts in order
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- larger or smaller diameter.

to facilitate their armnwements or fixing in
position. |

The tubes in the uppel rows may be ar-
ran ﬂ'ed as shown at M in Figs. 1 and 5—that

18 130 say, simply fitted into the hole of the
inner wall or be secured in any other suitable
manuer, being provided with serew-threads,
~conical portions, or with nuts or other means
of securing them in place. B

IFor ﬂ"'enelr“:a,‘tors which have to Stand 2 CON-

siderable amount of forcing all the tubes are
secured at two points—i. e.,
“1nner wall and also in the partition-wall, as_
~shown in Kigs. 1, 5, and 6.

in the rear or

T'he tubes are put
in place from the inside or from the outside,
according to the circumstances of the case

and to the space available when putting the

apparatus up. As the tubes which are ex-
posed directly to the fire are those generating

most steam, they may be made of a larger di-
ameter in order to increase the gener atwn of
steam. o

Aecmdmn to the use for which they are in-

tended the bmlels are made with tubes of a
In boilers for

~ torpedo - boats, for instance, the tubes are

30

preferably madewith a diameterof from thirty
~to fifty millimeters.
- vessels the tubes may have on the average a |
diameter of from

In those for other small

ifty to seventy millimeters,

- and In those for large ships their diameter is

35
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preferably from eighty to one hundred and
‘twenty millimeters.

The same applies to the
boilers used in workshops, houses, and the
like. Thetubes, whatever be their diameter,
are secured in conical holes bored in two
plates—that is to say, in the rear or inner wall
and in the partition-wall, as is shown in Fig.

3—Dbut in order to facilitate the dismounting
or removal of tubes of large diameter I form

the ends P of said tubes in the manner indi-
cated in Kig. 4—that is to say, they are
slightly taper ed and introduced into openings

P’ of thesame taperin the plates, Fig. 4. The

fitting up, Inspection, and cleamnﬂ' of the
tubes 1s effected through holes N, made in
the outer walls of the steam- ch&mbex In

~ease of tubes of small and medium diameter

these holes may be closed by screw-plugs

as indicated at N in IFigs. 5 and 6; but W1t11

other tubes 1 prefer 130 close these holes N
with plugsor coverssomewhat similar to man-

“hole covers, holes for the passage of which

are made in the plates by boring three holes

0 0" 0", as shown at N'in Fig. 7, in order to
“allow the closing-plate to be introduced and
60

secured in place. All the holes for introduc-
ing tubesand for inspection may be dispensed
with by providing at the outside a removable
part for uncovering said tubes. In all the

tubes of my generatortheinner pressure tends

-to expand them and so tends to maintain
-them in place.

Another advantage of my invention con-

- As may be seen in Fig. 3, |
the small inner tubes 7 7 are in such arrange-

| ing with forced draft.

‘whole length of the boiler;
bers may also be replaced, as has been: men-
tioned, by chambers or steam-collectors of
‘any shape or cross-section, with or without

sists in providing the inner tubes with small
collars P'", Fig
to maintain the inner tubes concentric to the
outer tubes even should the latter get bent
in consequence of being heated when empty.

. 4, the tendency of which 18

s N

I provide also inlets for air in the iront and

back plates as well as in the longitudinal

sides of the furnace under the refractory lin-

ing. 'T'hese alr-inlets serve to complete oras-
81813 the combustion of hot 0a8es whﬂe WOI]{-
111ustmte

The accompanying drawings

steam - chambers of short metal suitably

stayed or strengthened and extending the
but these cham-

75

80

partition-walls, connected at the top, so as to

form always two sets of intersecting tubes.
“Whenno partition-wall isemployed,the tubes
are attached to the inner wall in

manner to that shown at M', Figs. 1 and 3.

. The length of the chamber or collectors.is

a similar
90

determined by the arrangement of the boiler -
or by the requirements to be met, the lower

parts of said chambers taking up all the scale
or calcareous deposits, which are easily re-
Said steam-chambers

moved Dby scraping.
may also be suitably ineclined, if desired, rel-
atively to each other. |

05

In one form of construction of a steam gen- .

erator illustrated in the accompanying ar aw-

Ings the front and rear walls of the generator

JOO

are made removable to enable inspection,

cleaning, &c.; but these two walls may be
formed as water-containers and may be con-
nected to the other two sides, and even, if de-
sired, to the two upper reservoirs or drums,
which latter may be of any shape and cross-
section and may be connected in any suitable
manner or even be connected to form one lon-
gitudinal or transverse body, to the sides of
which would be fixed the two sets of vaporiz-
ing-tubes.

Multitubular generators have as a rule a
great drawback, as the steam produced con-
tains too much water—that is to say, ‘‘prim-
ing” is very great. My generator would suf-
fer from the same drawback, as it works with a
very large vaporizing-surface. Iremedy this
drawback by the following arrangement: To
avold priming, I use a superheating drying
apparatus based on the same principle of cir-
culation as my generator. As may be seen

by examining Figs. 1 and 2, this drying appa-

ratus 1s mainly constituted by a cast or other
metallic casing about the tubes and connect-

ed in any suitable manner, as by inner joints,

to the two drums and provided with partition-
walls A", B, and C and with tubes which can
expand freely. The steam is taken from the
two drums with the usual precautions andin
the usual manner in order to avoid priming
and passes into the metallic casing through
the upper part of the front compartment I.

| Then it passes through small tubes ¢’ ¢’ of the

[05

I1O

115
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drying
large outer tubes TV T into the baek COom-

-pmtment escapes from this compartinent

through the large tubes T T at the bottom,

and returns through their inner small tubes

{'" " into the lower front compartment G. It
thus circulates in layers of streams of very
small diameter in the direction opposite to

~that of the hot gases before being led away

to the engine, &ec., through the branch L.

- The arrangement of this drying superheater
- has the great advantage of utilizing a free

20
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space, thus obtaining in a very simple and

economical manner an important heating-
surface,; producing avery dryand even super-
heated steam.
same time very economical, as 1t perfectly
utilizes the hot gases before they escape into
the chimney. Moreover,

passing into the interior prevents the over-
heating of the metal. This overheating of
the metal cannot take place unless the con-
sumption of steam is stopped for a consider-

able time; but it may be easily avoided by
arranging safety-va,lves at the end of the dr y-
ing zmd supelheatmﬂ' apparatus, so as to
allow the excess of the superhe%ted steam 1o
escape sald valves.

The superheating appar atusis placed in the

current of hot gases escaping from the vapo-

- rizing sets of tubes and before they enter the
chimney and is secured to the generator in -

any suitable manner, and enables the steam
tobesuperheated in a practical manner,which
has not been attained hitherto, while 1133 con-
struction affords a large heatlnn'-surfaee ina
restricted space.
Changes in the construemon sha,pe and ar-
ran O'ement of the tubes mlﬂht be made with-

out depaltmw from the spir 113 of the invention

or sacrificing any of the advantages thereof.
I claim—

combination with two sepamte steam- cham-

bers, of two mtelseetmfr sets of tubes, the

tubes of one set being armnﬂed in the spaces
between the tubes of the other, and the tubes
of each set having connection at one end only

~ with ifs 1eSpectwe steam-chamber.

55

2. In a multitubular steam-generator, the
combination with two separate steam-cham-
bers each divided into two compartments, of
two intersecting sets of tubes, the tubes of
one set being arranged in the spaces between

- the tubes of the other, and each of said tubes

60

being in communication at one end with one
of the compartments of the steam-chambers,
and tubes arranged within the first-mentioned
or outer tubes and in communication at one

end with the other compartment of the steam-
chambers, and at the opposite. end with the

other- end of the said outer tubes, all sub—
stantially as described.

3. In a multitubular steam- ﬂ*enelatm the

-This arrangement 1s at the

this apparatus
superheats steam under such circumstances
“that whatever be the intensity of the fire there
is no danger of an accident, as the steam

“apparatus and returns through the l combmamon with two separate steam-cham-

bers, and a paltltwn arranged in each cham-

ber to divide the same into two compartments,

| of two intersecting sets of tubes, the tubes

of one set being alranfred in the spaces be-

tween the tubes of the othel one end of each

tube being seated within the wall of the cham-
bers, and tubes arranged within the first-
mentwned or outer tubes and seated at one

| end within the partitions of the steam-cham-
bers, the outer tubes being in communication

at one end with one of the compartments of

the steam-chambers, and the inner tubes be-

ing in communication at one end with the
other compartment of the steam-chambers

and at the opposite end with the other end

30

of the outer tubes, all substantmlly as de-

scribed.
4. In a multltubulal steam wenemtor the

'combmatmn with two casings formmﬂ* steam--

chambers, of two 1ntelse_ctmn‘ sets ,of tu_bes,
the tubes of one set being arranged in the
spaces between the tubes of the other, and
the tubes of each set having connection at
one end only with its respectlve casing, res-
ervoirs at the upper ends of the casings, tubes

commumcatmn" at one end with the interior

of the reservoirs, and tubes arranged within
the
end with the interior of the reservoirs and at
the opposite end with the other ends of the
outer tubes, all as and for the purpose speci-

fied.,

5. In a multitubular steam- ﬂ*enemtor the
combination with two casin o3 formmn* steam-

chambers, of two mtersectmg sets of tubes,

the tubes of one set being arranged in the
spaces between the tubes of the other and
the tubes of each set having connectwn at

9¢

95

first-named tubes commumeatmo'_ at one

100

o8

one end only with its respeetwe easmg, res-

ervoirs at the upper ends of the casings, tubes
commumeatmg at one end with the mtermr
of the reservoirs, and tubes arranged within
the first-named tubes and commume&ﬁzmﬂ‘ at

| | one end with the interior of the reservoirs
1. In a multitubular steam- generator, the

and at the 0pp051te end with the other ends

of the outer tubes, the said inner tubes be-.
ing in sections detacha,bly secured ton'ethel |

as “and for the purpose specified.
6. In a multitubular stealn-rrenemtor the

Im'_

I15

eombmatmn with two sepalate steam- G]l&l]l-— "

bers, of two intersecting sets of tubes the
tubes of one set being a,lranwed in the spaces
between the tubes of the othel and the tubes

of each set having connection at one end only

with 1ts 1espectwe steam-chamber, and tubes
arranged within the first-named. Lubes and

.havmn' one end in commumeatlon with a
steam- ehamb_el and the opposite end in com-

munication with the outer tubes, and collars
secured to one end of the inner tubes and_,_to

the adjacent ends of the outer mbes as and
f01 the purpose specified.

In a multitubular. steam-ﬂenemtor the
comblnatlon with casings formmﬂ' sateam-_

chambers, of two 111tersec131110' sets of tubes,

| the tubes of one set being]m:mnged in the

120

125

I13Q
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end only with its respective casing,the casings
being provided with openings formed by in-
tersecting annular openings, as set forth, and
plugs removably fitted in the openings so
formed.

8. In a multitubular steam-generator, the
combination with casings forming steam-
chambers, of two intersecting sets of tubes,
the tubes of one set being arranged in the
spaces between the tubes of the other, and
the tubes of each set having connection at one
end only with its respective casing, reservoirs
at the upper end of the casings, a casing ar-
ranged between and communicating with the
interior of the reservoirs, partitions dividing
sald casingsintochambers as described, tubes
communicating at one end with one of the
chambers, and tubes arranged within the
other tubes and communicating at one end

A

609,071

‘spaces between the tubes of the other, and | with the other chamber and at the opposite
the tubes of each set having connection at one

end with the other end of the outer tubes.

9. Inamultitubular steam-generator of the
character deseribed, a lower series of inclined
tubes I secured to the inner wall and also to
the partition-wall of the steam-chamber and
pertorated at their ends where they enter the
steam-chamber, and contalining inner water-
tubes 7, in combination with an upper series
of inclined tubes secured at their ends to the
inner wall of the steam-chamber, and con-
taining water-tubes?secured to the partition-
wall of the steam-chamber, substantially as
set forth. |

In testimony whereof I have heretoset my

hand in the presence of the two subscribing

witnesses.
ANTONIN MONTUPET.

Witnesses:
1.OUIS SULLIGER,
EDWARD P. MACLEAN.
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