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To all whom it may concern.:

Be 1t known that I, ALGERNON
HzerresHOFF, a citizen of the United States,
residing at Bristol, in the county of Bristol
and State of Rhode Island, have invented

an I'mprovement in Oil-Burning Boilers, of

‘which the following description, in connec-
“tion with the accompanying drawings, 1s a
specification, like characters on the drawing

representing like parts.

~ The invention to be hereinafter described

relates to steam generators, and more par-

ticularly to such generators using fluid fuel.
In this general type of steam generator,

especially those designed for marme pur-

poses where great steam-producing capacity
1S requisite in a small space, 1t has been
found expedient to effect the mixfure of
the fuel and air in a combustion chamber.

Owing to the character of such chamber, as

heretofore formed, the disposition of the

~ water tubes with respect thereto and the re-
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1s given to the generator.

even distribution of the

lation of the steam and water drums, the

generator has not reached the high degree

of efficiency desired. An important teature

of the present invention, therefore, consists

.in so forming the combustion chamber and
relating the water-tubes with respect there-

to, that a greater steam-producing capacity
| In the present
instance of the invention, this feature 1s car-
ried into effect by connecting an upper and

a lower compartment by a cluster of water-

tubes, a series of which intermediate the up-
per and lower compartments are closely re-
lated to form the walls of. the combustion
chamber and a passageway between the shell
of the boiler or generator and such series of

‘tubes for the escape of the products of com-
&0 - . |

bustion. . | - |
Another feature of the present invention
consists in leading the products of combus-
tion. from the combustion chamber about a
series of water tubes connecting the upper
and lower comvartments then through an
air tube chamber for heating the ingoing
air before it reaches the combustion chamber

to mix with the flnd fuel.

A further feature of the iﬁvention con-

sists in a series of air inlet tubes disposed
about the shell of the generator in a conduit

connected to an uptake by openings which
are larger in cross-section near the bottom
of the generator than at the top, that a more
_ products of com-
bustion may be attained.

S. Dr W

In addition to the above, the invention

also comprises various features of construc-

tion and combination of parts which will

best be made clear from the following de-

scription and accompanying drawings of

one good, practical embodiment thereof, it

being understood that the invention is not

Iimited to the exact details shown and de-

scribed, which may be varied within the true

- scope of the invention as defined by the

claims. -

In the drawings:

Figure 1 is a front or end elevation of a
generator or boiler involving the present
invention ; _

Fig. 2 is a longitudinal section of the gen-
erator on the line 2—2, Fig. 1;
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Fig. 3 1s a cross-section of the generator on

the line 3—3 of Fig. 2, also showing at the
right of said Fig. 3 the cluster of water

tubes forming the combustion chamber, and

at the left of said figure, fepresenting the
water tubes beyond~the end or back of the
combustion chamber; and

Fig. 4 is a section on the broken line 4—4

=

of Fig. 3. .

In the present instance of the invention as
illustrated, the generator or boiler 1s shown

of substantially cylindrical form and com-

prises the shell 1 preferably formed in hali-
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portions and secured at the top and bottom

ment. The upper compartment, which 1s
preferably of general cylindrical form, con-

stitutes the steam chamber or drum, while

the lower compartment, which may likewise
be of general cylindrical form and extend
longitudinally of the generator or boiler,

constitutes a water compartment or drum.

The upper compartment 4, as illustrated

1in Fig. 8, has a portion thereof included be-

tween the side walls of the generator shell

1, and similarly, the lower compartment 5

has a portion thereof included between the
side walls or shell of the generator, the side
walls. or shell of the generator preferably
being secured to the upper and lower com-
partments by any suitable means, as well

“understood by those skilled in the art.

Where the generator is employed for ma-

as at 2, 3, to an upper and lower compart-
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rine purposes, the limited space for its - -

stallation necessitates economy in the dispo-

sition and relation of parts and compactness.

of structure; and in the present instance of
the invention, the generator as a whole may

110

be supported from. the lower compgdrtment .



5 as by means of the legs or ﬁanges 6 se-
- cured to the portion of the lower compart—*

ment 5 outside of the shell or walls of the

generator. - - - )
Secured to and extendmﬂ' upward from

the upper compartmeént 4 is a heavy metal
pipe 7 which leads to the safety wvalve.

- Owing to the unsteady platform on which

~ the generator is carried when wused for
marine purposes, it is desirable to steady or -
brace the generator as.a whole; and to this
“end, suitable stay-rods 8 are ad]ustabl se-
cured as at 9 to a strap 10 secured to-a

210

15

suitable part of the structure on which the

generator is supported. The stays 8- are

- connected at 11 to a collar 12, Fig. 2, which
- may be clamped about the heavy iron pipe

20
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7 leading to the safety- valve This manner
- of bracing the generator 1s simple and con-

venient, but as will be readily understood,

‘other: forms of bracing may be employed.

Secured to and extendmg between the
upper compartment 4 and the lower com-

- partment 5, are a cluster of water-tubes 13,
Figs. 3 and 4, the ends of the tubes bemg,
passed through the walls of the said com-

- partments and properly secured thereto as
~usual. A series of tubes of this cluster are

30

.3)5

" tubes 14 thus forming the combustion cham-

40

~and the lower compartment 5 extend from
the front or fuel inlet portion of the gen-
erator toward the rear thereof, but stop
short of the rear wall 15 thereof as 1ndi-
2, the end tube of the series
14 thus termma,tmg the rear portion of the’
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utilized to form a combustion
wherein the fluid fuel and air may properly
unite for complete combustlon, and the pro-

- duction of the maximum’ amount of heat
To this end, the. mner tubes 14 of-

energy.
this cluster are arranged in close . relation

‘between the upper and lower compartments
4, 5. This close relation may be such that
‘the products of combustion cannot pass be-

tween the adjacent tubes 14. The series of

ber intermediate the upper compartment 4

cated in Fig.

combustion chamber.
Inasmuch as the ends of the water tubes 14

~ which constitute the walls of the. combustlon

chamber require to be secured to. the inmer
portions of the upper and lower ‘compart-

- ments 4 and 5 respectively, it 1s found desir-
- able to offset altematel%

the ends of -the

tubes 14 as indicated 1n
cient separation of the ends of the tubes;may

~ be-had to enable said ends to be properly

60

secured to the upper and lower compart-
ments while the body portion of the tubes
themselves extending between said compart-
ments are in close contacting relation.
‘openings between the offset portions of the
tubes will preferably be filled with ﬁre clay

- mixture.

85

Beyond the end of the combustmn cha,m-

ber, that 1s aﬂt the rear of the combustmn )

N 1,348,563* f

chamber

ig. 3, so that suffi-

The

[

chamber and between it and the adjacent

rear wall 15 of the generator, there is another

chister of water-tubes 16, ‘which establish |
- communication between the upper and lower

‘compartments 4 and 5, but in this cluster the
water-tubes are in separated relation in order

circulate in the space around and about the
water-tubes. As illustrated in Fig. 3, the
water-tubes .16 are more or less deﬂected
from the vertical plane passing through the
upper and lower compartments 4 and 5, de-
pending upon the position of the tubes
those nearer the wall or shell 1 of the gen-
erator being more curved or deflected than

those more remote -therefrom, the effect be-
‘ing that the products of combustlon may

find a ‘free circulating space around the
cluster of water-tubes-16 as such products
of combustion pass from the combustion

70

‘that the products of combustion may freely
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chambér toward the uptake as will presently .

appear.
As .

‘hereinbefore described, a series of |

water-tubes 14 of the cluster 13 are arranged

in close relation intermediate the upper and
lower compartments and form the -combus-

tion chamber where the fluid fuel and air
‘may. be properly mixed for purposes of com-
bustion; and Inasmuch as the series of .

watef-tubes 14 are inwardly disposed with
reference to the shell or wall 1 of the gen-
erator, they form between themselves and

the shell or walls of the generator, a passage-
way for conducting the products of combus-
t1on to the uptake, as will presently appear.
In the space or passageway thus provided
between the tube-constituted walls, of the

combustion chamber and the shell or walls

00
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“of the generator, the present, invention con- |
-templates that the series of water-tubes of

105
the cluster 13 outwardly of the series 14 -

may be arranged in separated relation to

afford space between them- for the passage

- of the products of combustion to the uptake.

Arranged about the exterior of the gen-

erator shell are a series of air imlet tubes'

17, Figs. 3 and 4, contained within an air
tube conduit 18 formed by the walls 19 con-

nected at 20 and 21, Flg 3, to the exterior-
~of the generator shell. In the present 1in-

110
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stance of the invention there is one of these

conduits at each side of the generator, but
this may not always be necessary. The air

necessary air to be delivered for mixture
pear. In order that the air thus delivered

for mixture with the fluid fuel may be in a
highly-heated condition when it reaches the

inlet ‘tubes 17 extend longitudinally of the

- generator in the conduit 18 and supply the 120

with the fluid fuel, as will presently ap-

128

point of mixture, the present invention con-.

- templates that the conduit 18 which extends
" longitudinally of thé generator, may be uti-

lized for the passage of the products of com-
bustion to the upﬁ;a,]m In the present in-

130'
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stanoe of the invention, as indicated in Fig.

the shell or wall 1 of the generator 1s

pfowded with - an opening 22 extending

'throuﬂhout the height of the air conduit 18
and through which opening 22 the products
‘of combustion pass on the way to the- up-

take 23.
From the constructlon thus far descrlbed

-flt will be apparent that the combustion

10

156

20

25

30

>7

chamber is formed intermediate the upper
and lower compartments 4 and 5 by a series
of closely-related tubes connected to the up-
per and lower compartments at that por-
tion thereof which 1s inclosed by the shell
or walls of the generator; that the combus-

tion chamber. thus formed extends partway

lengthwise of the generator; and that the
products of combustion pass from the com-

bustion chamber through a second cluster

of separated water-tubes connecting the up-
per and lower compartments, and then
through  the air tube conduit for heating
the ingoing air before it reaches the com-

| bnstlon chamber.

Connected to each of the air tube condults
18 is the uptake 23 having an opening 24

estabhshlno* communication between the up-

take and. the air tube conduit 18, substan-
tially throughout the height of the air tube
conduit. In order that there may be a uni-
form. distribution of .the heated gases of
combustion, the opening 24 between the up-
take and the air tube conduit is preferably

made larger. In cross-section at the lower

portion of the oenerator than at the top por-

tion thereof; the effect being that the more
free exit offered to gases at the lower

portion. of the generator induces the

 heated gases, which naturally rise, to more

40

evenly and umformly distribute themselves
throughout the generator. Referring to
Fig. 4: the variation 1n cross-sectional area

~ of the opening 24 between the air tube con-

48

50

55
“an air-controlling device 28, which, im the

60

the generator.
with a series of openings 29 which are
adapted to be more or less covered by a

66

duit and the uptake is indicated.

In the present instance of the lnventlon,
the fuel is of the liguid type, and is intro-
duced: to the generator at one end of the
combustion chamber. Referring to Iig,
2: the injector nozzle 25 is properly sup-

ported on the plate 26, Fig. 1, secured to

the front of the genera,tor and- the flow
of liquid fuel through the nozzle or 1n-

jector 25 1s regula,ted by a suitable dewce,

such as indicated at 27. |
sSurrounding the nozzle or 1n]eotor 25 1s

present 1nstance of the invention consists
of a plate of substantially frusto-conical
form as indicated in Fig. 2 extending be-
tween the plate 26 and the front Wall of
-The plate 28 is provided

series of plates 30 {)rowded with a raok 31,
i 1g 1, and movab

~port 38. This may

by means of an, inter-

-

meshing pinion 82. The pinion 32 is

mounted on a shaft 33 whlch may be oper-
ated by a suitable hand-piece 34, the con-.
struction being such that by turnmg the

shaft 83 more or less, the amount of air

‘tdmltted to the combustlon chamber may be

regulated.
As indicated in Fig. 4, the heated air pass-
ing through the series of air tubes 17 énters

| the air chamber 35 which surrounds the

fuel nozzle or 1n]ector and the -air- control-

- 11110' means.

In order that the products of combustion
as delivered to the combustion chamber may

be thrown upon the water-tubes forming the

walls of the combustion chamber, the end

portion of the generator is prowded with
an open ring 36 supporting the fire-brick
38 and of sufficient diameter to permit the

liquid fuel and air as they pass to the com-
bustion chamber, to spread or assume a coni-
%al formation, substqntlally as 1nchcated In

1Q

Inesmuch as the shell or walls of the
generator may come in contact with the
highly-heated gases of combustion, the pres-
ent Invention contemplates that the inner

surface of the shell or walls of the generator
‘may be lined with asbestos 37.

This asbes-
tos may also be employed to produce the
rear wall 15 of the generator.
may be properly supported at the front of
the génerator as by a non-combustible-sup-
be fire brick or any
other suitable non-combustible material.
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The ring 36

100

As indicated mn Fig. 2, the water level .

~will usually assume, the posﬂslon 39 1n the.

upper compartment or steam drum -4; and

in order that feed water may be properly L
106

introduced, the upper compartment 4 is pro-

vided Wlth an inlet pipe 40 which may be

connected to a suitable supply and com--.
municate with the distributing pipe 41 hav-

ing openings. 42, preferably dlreotlng the in-
let water upwardly It desired, particles

of zinc or like substance may be placed in

the distributing pipe 41 to prevent corro-
s10m.

Extending mto the combustwn chamber
formed by the .series of closely-adjacent
water tubes 14 and intermediate the upper
and lower compartments 4 and 5 is a super-
heater. In the present form of the Inven-
tion, the super-heater comprises the .con-
duit or. pipe 43 which may be connected
through the pipe 44 and the connection 45
with the steam-take pipe 46. Communicat-
ing with the super-heater 43 by means of

110
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120

the elbow 47, is a_return portion of the..

super-heater 48 WhICh passes through a
suitable® opening 1n the front wall of the
generator and 1s in communication with
the pipe 49 leading to the point of use or
engine. The pipes 43 and 48 which con-
stitute the super-heater will be preferebly

128
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surrounded where they pass through the
walls of the generator by non- combust1ble

' material 50.

10

15

In order that the stea,m taken from the

steam drum or upper compartment 4 may

have all portions thereof subjected to the
‘super-heating action of the super-heater, it
-1s desirable that the steam shall be agltated"

as it passes through the super-heater; and
to this end one or both of the plpes 48
may be provided with a spiral or twisted

ribbon 51 extending longitudinally thereof,

the construction bemg such - that as the
steam passes longitudinally - through the

super-heater, the twisted ribbon or 3p1ra,l '
- will throw all portions of the steam or par-

~ ticles of vapor carried thereby against the
- walls of the super—heater and effectually

920

- ment or stearn drum 4 may

oasify them.
The end portions of the uﬁper compart-
ave openings
therein, closed by man-hole plates 52, as
indicated in Fig. 2 sald - pla,tes being prop-

~ erly held 1n place by suitable clamps 53.

25

30

3, 1t 1S convenient to join the uptakes 23
at their upper portions to a smoke-stack or

other exit 54. -

As mdlcated n Fw 3, the feed water 1S
preferably taken into the distributing pipe

41 through the connections 40, one leading

3b

40

to the dlstrlbutmg plpe 41 from elther 51de$

of the generator.

dicated 1n Fig. 1, and such openings be

“closed by degors or cover—plates 55.

- What is claimed is:

1. In a boiler, the combination of a shell,

an upper and a lower compartment, series

- .of 1nner tubes establishing communication

45
g a combustion chamber and passage-

between said compartments, the tubes of

each series being 1n close relation for form-

- ways for the products of combustion be-

In order that access mav be had fto the'
. various parts for cleaning and inspection,
suitable openings may:be provided, as in-

‘tion pass, and air inlet tubes -
between the second and third walls within
the path of travel of the combustion prod-.

1,348,563

. the products of combustion from said pas-

50

sageways of larger cross sectional area ad a-

cent the lower portion of the boiler than
at the upper portion of the boiler, and a
series of separated water-tubes in the shell
be]iween the combustmn chamber and up-
take -

2. In a boiler, the combination of a shell,
an upper and a lower compartment par-

tially inclosed by the shell, water-tubes

connecting the inclosed portlons of the
upper and lower compartments, and an up-

at the lower portlon than at the upper por-

55
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take having an opening extendmg vertically
_of the boiler to admit the products of com-
‘bustion to the uptake, the cross sectional
area of the uptake opening being greater

6b

tion thereof to introduce uniform distri-
bution of the heated products of combus- -

tion as they pass to the uptake.

3. In a boﬂer the combination of a shell,
an upper and a lower compartment par-
tially inclosed by the shell, water tubes

. connecting the inclosed portmns of the
Where the uptake extends about both

~sides of the generator as indicated in Fig.

upper and lower compartments, said tubes
closely positioned and arranged to form a

‘substantially cylindrical combustion cham-

ber extending toward the rear wall of said

‘shell but termmatmg short of said wall, a

70

5

wall surrounding said combustion cha,mber_ |

in spaced rela,tlon thereto and extending

forward from said“rear wall to direct the

products of combustion forwardly, a rear-

- wardly-extending wall inclosing said sec-

80

ond wall and arranged to :direct the com- -

bustion products rearwardly about the outer
surface of the second wall and toward -an
‘uptake for receiving said products, a cluster
of water tubes arranged in spaced rela-
tion across the end of the combustion cham- .

95

ber through which the products of combus-
positioned

ucts.
In testimony whereof 1 have signed my

‘name to this spemﬁcatmn
tween the combustion chamber and shell,
an upta,ke having an opemng for receiving

. ALGERNON 8. DE W. HERRESHOFF.
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