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No.771,513.

UNITED STATES

BEST AVA!LABLE COP‘

PATENT .FP I( 11..

RODOLPHE VIAUD, OF CHANTENAY-SUR-LOIRE,

FRANCE.

| BOI LE F\’:-'

| SPECIFICATION iormmg part of Letters Patent No 77’ 1 513 dated October 4 1904

Apphca.tmn filed May 16 1902. Rerial No. 107 683

(N 0 model) N

To all whom 1t may concermn: -
BeitknownthatI, RopoLPHE V1AUD, mech-
anician, a citizen of the Republic of France,
and a resident of Chantenay-sur-Loire, France,
have invented Improvements in Boilers, of
which the following is a specification.

This invention has for its object a type of

bmler which is intended to combine the gqual-

1ties of good utilization of the fuel, facility
of mrculatmn of feed, ma,mtenance and of
| ﬂue—cleamncr and the hke which a bmler hav-

Ing a retum—ﬁue possesses, and also the qual-

. ities of occupying small space, of lightness,

20

power of being constructed for the ] hwhest

ordinary pressures, and other pmpertles be-
longing to water-tube boilers. =

ThIS improved boiler has ﬁre—tabes a,nd wa-
It is constructed in such a way as

ter -tubes
to give a somewhat large proportion between
the heating -surface and the grate-surface.

The fire-tubes are relatively sma,ll while the
arrangement of water-tubes insures an active
.and regula,r circulation in a well-defined di-
‘rection, thus producing a very high steaming

per unit of heating-surface. These qualitics

..in combination with the reduction in the
- welght of the boiler enable a very reduced
weltrht per horse-power to be obtained. On

30

35
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the other hand, the arrangement of the fur-
nace, the groups of tubes, and the combustion-
chamber are favorable for a good utilization
of the fuel, and the high pressure for which

“this b01ler may be built allows of a very

small consumption per horse—power
My invention 1s shown in the accompa.nv
ing drawings, In whlch-—-—- +

FI‘-’TUI‘G 1is a view, partly in 10n0*1tud1na,l'_

section and partly in external elevatlon of the
body of a boiler of my system. Fig. 2 is a
view across two of my improved bmlers one

quarter being a front elevation, the next

quarter a section on line A" B, Fw‘ 1, the

next quarter being a section on D Flo* 1,

and the fourth quarter being an end elevatlon
In reverse. Figo. 3 1s a horizontal sectional
view on line E' E', Fig. 2. Fig. 4 1s a sec-
tional view of a part of my boiler, half on

line V X and half on line Y Z, Fig. 5.

boller to 1lustrate the stay-rod construction.

T od constt uction.

- Kio.
5 1s a longitudinal section of sufficient of a

R Pa,tented Octobel 4 1904

Fio‘ 6 is a secti'on of a portion of a modified -
form of my IlIlpIOVGd boiler on line V' X' = -
and Y' Z' of Fig. 7. -Fig. 7 is a view similar = = -
to Fig. 5 of the, modified form of boiler of .

Fig. 6

my improved form of stay-r od.

Fig. 8 is a sectional detail of stay- 55
Fig. 9 and 10 arelongi- =~ =
tudinal and vertical sections, respectwely, of-_ SN

As may be seen in Figs. 1 to 3 the boﬂerﬁ

1s composed of—
First, a pr mcma,l body forming a waterand

steam reservoir composed of two semicylin-
drical parts A, connected by two flat parts B

and containing a group of fire-tubes D. At

the rear the body terminates in a cylindrieal 65 .
The group of tubeshasapproximately =~ =

part «.

.-60 | _:. :__

the form of a parallelepipedon,which hasbheen
adopted in order to allow of a greater num- .
ber of tubes being lodged therein, : {md further, = =

transverse tie- mds L which str enﬂthen the

70

flat side walls, have a form GSpecmllV favor- .

able to economy of space and weight.

These
tie-rods will be more particular l_x_r hereinafter .

described with reference to Figs. 9 to 10. ..~ -

Longitudinal tie-rods C, serewed 1n the two

s
end DI&tCS, connect the front of the prlnmpalf?_. R

body of the boiler with the rear face of the

boiler.

Said tie-rods arranged circumferen-

tially cncumscmbe in the two ends two re-

cessed parts, which allows of suflicient space 8o .
For this. s

for gaining access to the reservoir.

arrangement onc of the modifications ShOWﬁjl_:"_;5i;-..._'ﬁ-i_:f;i:

n FIO‘S 4 to 8 may be mbstltuted

becond of a group of fire-tubes D, com-—

tained by ser ewed cross-bolts e.

posed of ordlnal y drawn tubes and of tie- bar 85
1 tubes screwed- in the two tube-pla,te% M and[-- T

m, of the principal reservoir. o __
 Third, of a rear sheet of water contalned'f
between two plates E and E' and connected
~with the main body of water at its upper end 9= =
by a cylindrical communication F. The two ... .
plates confining this sheet of W‘Lter‘ are main-
The CI’O"SS" 5 L 7 ::
bolts placed between the lower tubesare bored =~ -+
or perforated to allow of the introduction of

95
a jet of steam for cleansing while at work. =~ .

All the other cross-bars may also be hollow, = = .
with the object of utilizing these holes, if nec-
essary, for maintaining the masonr y aloncr the .- ?
rear Sheet 01L water, w hICh will plotect tlus 100
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sheet of water against too high a temperature, |
which might be unfavorable to the circulation.

in a suitable direction. A manhole G is placed

- I0
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in the upper part to give access to the steam-.

reservoir. Another manhole H is arranged
toward the center to allow of admission to the

combustion-chamber. Four inspection-open-.

ings I are formed to allow of looking into the
combustion - chamber during the working.
The lower part of the plate E' receives the

rear extremities of the water-tubes, and the

plate E is perforated with holes for the 1in-

sertion of these tubes. In operation they are

stopped up by autoclave plugs. An available

space K exists in the lower part beneath the

last row of tubes for receiving deposits and
is easily cleaned. This rear sheet of water is
wider than the principal body of the chamber.

Fourth, of a group of water-tubes L, con-
necting the lower part of the rear sheet of
water with the front sheet of water.
oroup of tubes may have in addition to the
slope of the boiler a supplementary slope rela-
tively to this latter, which will be favorable to
the evolution of steam-bubbles. I may also
arrange the tubes so that they are nearer one

another in the rear part than in the fore part,
which will tend to cause the gases in the group |

to repass toward the front. =~ _
Fifth, a sheet of water having the form

comprised between two walls M M, commu-
_nicating with the lower front part of the prin-
‘cipal body. The interior plate M receives the
‘water-tubes, and holes are formed in the ex-
ternal plate M’ for the insertion and fitting |
in of these tubes. When at work, they are

plugged with hermetically-fitting plugs.. The

- eross-pieces placed between the water-tubes
are perforated to allow of the introduction of

a jet of steam for the cleansing of the group

 of tubes while at work. It must be noted
that this cleansing while at work is very efh-
cacious, because the number of tubes 1s not

large, and no partition exists capable of form-

ing corners where soot could accumulate, and

the latter is therefore carried off by the draft

or will fall on the grate. A manhole N 1s |

arranged at the junction of this water sheet

6o

635

with the main body, allowing g man to enter

the lower part of this body, and a certain

number of small tie-rods O strengthen the

front tube-plate in addition to the two groups |
of tubes. This water sheet is of the same

width as the rear water sheet.

nace and ash-pan. This support consists ot a
transverse beam P, supporting the front, and
another similar beam Q, supporting the rear
of the boiler. |

pans and forming sheet-metal tables S, in-

tended to support the bricks forming the walls

of the furnace and the combustion-chamber.

The supports for the grates are fixed on the

longitudinal beams, and the doors of the fur-

This

Sixth, of a boiler-support forming a. fur-

These two beams are connect-
ed by longitudinal beams R, inclosing the ash-

_na,ées and ash-pans are cut. out in the fr?'onft:

transverse beam P. |

Seventh, of masonry walls T, resting on the .
horizontal parts of the ash-pans and forming
the walls of the furnaces and the combustion-
chamber. The arrangement of these wallsin

‘. "7"'7 1,513 BEST AVAILABLE COP* ; |
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o

conjunction with the peculiar form of the
boiler allows of the coupling of two adjacent =
bodies, which is very advantageous from the -

point of view of economy of space and weight,

said coupling being obtained in the manner =

‘shown in Fig. 2 in the following way: The o
boiler-bodies are assembled on their supports .

one beside the other, so that there is about .10

of a meter of space between the two adjacent
water sheets.

a sufficient space U to allow of the passage of

a man. A double wall V of bricks, built on

_ The excess in the width of the
water sheets over the principal boiler-bodies
has the effect of leaving between these bodies . -

8o .

the separating-partition of two adjacent ash-
pans, -separates the furnaces of two contigu- =~

ous boilers. It rests on several water-tubes

| and terminates at the side of the principal

bodies, leaving free above it the space U, pre-
viously mentioned. . This wall extendsinthe
same manner up to the end of the principal |

bodies, where it rises between the boiler- -

bodies, assuming in plan view the form of a -
T, separating the two adjacent fire-boxes, and

95

terminates by forming a vault or dome on the .

communications between the principal body

and the water sheet. The external part of -

external radiation. =

L

the

necessary, for imspection.

‘this wall is protected by a thinmetal plate V, =~
covered with a refractory substance. This 100 "
coupling of the two boilers utilizes very well = =
the space in a horizontal plane, because the -
orates,as well as the combustion-chambers,are =~ -
placed side by side and are only separated by =
a brick wall, while reserving the necessary
‘space for the inspection of the tie-rods and

fastenings of the principal body. Theadvan-
tages obtained by this kind of coupling are
greater when there isalarger number of boil- -
ers arranged in a single row. In addition to 110
the hereinbefore-stated advantagesitisalso
found thatthe coupling mentioned has the fur- .~
‘ther effect of diminishing the loss of heat by =

105

In the modification shown in Figs. 4 and 5 115 !
the part @ of the principal body is given be- - -
low a flat form instead of being completely =
eylindrical, which form allows of a wider -~ -

120

boiler being obtained of a better shape for
fixing a larger number of tubes, while pre- :
serving the suitable height for the steam-res- = =

ervoir. The flat bottom is strengthened by =
‘tie-rods ¢, connected with the upper partof .
oiler and which may be dismounted, 1f -~

o B P

In the modification shown 1n Figs.' 6 and 7

and 8 the boiler is still greater in width, and-

the form of the part ¢ without flat lateral sur- T

faces allows of the transverse tie-rods being .

| dispensed with in this part, which is suffi- 130
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ciently strengthened by the tle- rods ¢, Con-
neceted with continuous stiffeners ¢, riveted
on the casing A. l‘he ends and also the faces’

 of the steam-reservoir are flat.

by tie-rods ¢ of the form already described,

which gives a larger space for the flow in the_

de31red direction and allows of the thickness
of the plates being slightly diminished. " The

end and front plates at the places where the

tie-rods ¢ enter them are strengthened for
very high pressures either by means of a sup-
plementary plate ¢, riveted thereon, asshown
in Fig. 7, or the said plates are of sufficient
thickness to resist the straln and are dimin-

ished at the places where thev are riveted to

the other plates, as shown in ¥ig. 8.
Figs. 9 and 10 represent the Spemal tie-rod,

to Wthh allusion has been hereinbefore made
This kind of tie-rod is of a diameter 1 at its

ends larger than s absolutely necessary, which
allows of the size of the nut 2 and also the

thickness 3 of the plate held to be diminished.:

It is reduced in its length 4 between the
threaded parts toa suitable half-thickness, the
section of which is sufficient for the stress
and which allows the rows of adjacent tubes

5 to be brought nearer together and-also per-

mits of the easy embeddmg of this tie-rod,

which must be screwed into the two plates a.t'
If the cylindrical heads of the tie-

1ts ends.
rods be recessed to a certain diameter 6, so.as
to only leave a ring of metal necessary for the
solidity of this part, their weight is thereby

reduced to a minimum. By using this im-
proved kind of tie-rod in place of the ordi-

nary cylindrical one a larger number of tubes

may be fitted in a given space, and, further, |
. the thickness of the walls of the casing of the
tubular group may be dlmlmshed for a given

pressure.
The arrangement of boiler just descrlbed

offers, as may easily be seen, great advan-

50

55

6o

tages, more particularly as regards general

arrangement and. coupling, ena,bllncr it to be

used more particularly for marine purposes,

where the weight and volume plzw a very

oreat part.

This boiler, with a given productlon of steam
in a given time, 1S smaller than any other like
apparatus. The arrangement of its parts is
such that a certain economy of fuel may be
realized. Its combustion is perfect, and the
heat is utilized under the best conditions.

It will be seen that in the general arrange-

ment of the boiler endeavors _hfwe been made'

to obtain a great simplicity of construction.

It is also well to know that this type of
boiler gives entire security, more particularly
in case the water-level of the boiler descends
below the normal.
Fig. 1 of the drawings be examined and z =
be taken as mdlcatmﬂ' the ordinary level of

the water 1t will be seen that the first pomts-

uncovered by the liquid are situated in the

They are held

In such case, in fact, if

dfmoemuc.

BV the constr u(,tlon of depondmn W:Ltu-_--_.':__.' -

drum A, held and connected by the vertical -

sicde plq,tes B with the steam and water drum
A, which extends the entire width of the
_b01lel together  with the depending- water-

| heating- Surf‘lco and conchuen‘nh Lhc le‘mt”'-{,_-';.".f -

0

legs E and M, allow me to place a few water- b

sure a rapid circulation, and at the same time
the depending water-space may have an ex-

‘tensive fire-heating surface, due to the great -
number of ﬁ1e tubes I am embled to mss
‘through it. | o |

I clann as my invention—

boiler backward over ‘the fire bat not meeting
said water-leg; flat upright plates connectmoif_--

said drum with the forward end of said steam
‘and water drum, creating thereby a water- -
space of substantial volume depending from

said steam and water drum, fire-tubes pass- =

tubes between the depending water- leo*‘s toin- - .
75

1. A steam-boiler, comprising a steam and -
-water drum at the top ot the boiler extending -
the entire length of the boiler, a water-leg at

the rear of smd drum dependmcr from 1it, a .
water-drum extending from the front of the

90

‘ing through the depending water-space thus -

tormed a wa,ter-leﬂ' depending from the for- - .

ward ander side of said water-dr um and wa- -
ter tubes between the two sald water-legs.
- 9. A steam-boiler, comprising a steam and -
water drum at the top of the boﬂel extending
‘the entire length of the boiler, a water-legat
‘the rear of said drum dependmo' fromit,a =
water-drum extending from the front of the 100
boiler backward over the fire but not meeting:

said water-leg, flat upright plates connecting |

said water-drum with the forward end of S&ld R
steam and water drum, creating therebya wa- -~ -

‘ter-space of substantial volume dependm*ﬁ"‘_-__.I.‘i?*:S_'E

from sald steam and water drum fire-tubes -

passing through the depending water-space
-thus t(}rmed, a water: ]GC" del)(mdmo trom the:

forward under side of “said w ater-drum and -

water-tubes between the two said water-legs,
‘said drums and tubes being parallel to one ‘m-' .?'
other but all oblique to the horizontal.
3. A steam-boiler, comprising a steam and
water drum at the top of the boiler ehtundmcri sha e
the entire length of the -boiler, a watei- leg 1t':?ifﬂ 1
the rear of Sfud drum depending from 1t,-a"
water-drum extending from the front of the_._'_;'- o
| boiler backward over the fire but not meeting
said water-leg, flat upright plates connectlnfrf}][
said water-drum with the forward end of said xzo° -
steam and water drum, creating therebyawa- = -
ter -space of subcstdntml \*olume depending
from said steam and water drum, fire-tubes .. -
passing through the depending water -csp‘lcef:3':-"3_5'_},;ff;;_f;ff%'_':_"
‘thus formed, a water-leg depending from the 125"
forward under side of sald water-drum and -
water-tubes between the two said water-legs,
said pair of water-legs being of greater w 1dt11 B

110

than the water and steam- and water drum,.

65 part which is at the lowest temperatule of the | whereby a Izu ge ﬁm—sp{me may bc obtamedTSC
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and the drums and vertical plates left acces-
sible for repairs.

4. A steam-boiler, comprising a steam and

water drum at the top of the boﬂex extending

the entire length of the boiler, a water-leg at

the rear of said drum depending from 1t, a
water-drum extending from the front of the
boiler backward over the fire but not meeting
said water-leg, flat upright plates connecting
said water-drum with the forward end of said
steam and water drum, creating thereby a wa-
ter-space of substantlal Volume depending
from said steam and water drum, fire-tubes
passing through the depending water- -space

thus formed, a W‘Ltel 100 dependmcr from the
forward under side of

and flat stay-bolts passing from one vertical -

side of the water-space to the other with thelr o
flat surfaces between adjacent fire-tubes. = .

In testimony whereof ] havesigned myname . =
to this speci ification in the pr esence of two sub- ____.ff?j.=;{? o

scribing w1tnesses .
RODOLPHE VIAUD

“Tltnesses |
Epwarp P. ’\/IAGLPAN
ALPHONSIJ MJ JEAN.

I5
said water-drum- ‘mdf-;___--,;_:._;__-'j
water-tubes between the two sald water-legs, . . -

S0
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