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To all whom it may concern:

Be it known that I, OSCAR GRDENHALGH a
citizen of the Umted States, residing at Ghl-
cago,in the county of Cook and State of I1li-
nois, have invented certain new and useful
Impmvements in Steam - Generators; and I

do hereby declare the following to be a full,

clear, and exact description of the mventlon

such as will enable others skilled in the art to

which it appertainsto make and use the same.
This invention relates to steam-generators;
and one object is to provide a eonsm uction
peculiarly adapted to marine use, fulfilling all
the governmental requirements 1elat1n0* to

marine boilers and also providing for copious
generation of steam at high pressure with per-
fect safety.

Another object is to provide for convenient
inspection of every part of the boiler, while
at the same time appropriating every avail-

“able heatnw-smfaee for steam -generating

purposes.
The invention aims to pr 0V1de the greatest

possible number of ‘avenues for cneulatlon |

so that the maximum capacity for ﬂ'enemtmn
of steam may be attained in a given compass
while at the same time the utmost safety is
insured and provision made for preventing
the Increased activity in the circulation of
the water sub;jected to the greatest heat
from resulting in the emptying of any of the
drums, pipes, or tubes and consequent disas-
ter. Strength and durability are desiderata
which have been kept constantly in view in
evolving the present invention. |

- With “the above-stated objects in view the -
‘invention consists in certain peculiarities of

construction and combinations of parts here-
Inafter enumerated and specifically deseribed
and the essential elements of which are point-
ed out in the appended claims.

The drawings which accompany and form
part.of this spemﬁc&tmn illustrate preferred
forms of embodiment of the invention. °

Figure 1 is a central longitudinal vertical
sectional view of a complete steam-generator.

Fig. 2 is a horizontal 5eeti0n taken on theline

IT 11 of Fig. 1. Figs. 3 and 4 are front and
rear elevatmns respectwely of the generator.
Fig.5 18 a s,lde elevation of the same. Fig. 6
1s a longitudinal vertical section similar to

Fig

. 1, but showing only the front portion of .

the generator, this view illustrating a slightly-
modified construction ascompared with Fig.1

Ifig. 7 is a fragmentary sectional elevatmu

111118131&13111,5; a detail of construction, the sec-
tion being taken on line VII VII of Kig. 1.
Fig. 8 is a longitudinal section of a watei-
dmm and eonneetmnb Hlustrating a modifi-
cation in the constr 11(3131011 of closures.

The generator i1s of the ‘“water fire-box?”

or combustion-chamber being hollow and in
freecommunicationand adapted to constitute

water-legs which by their peculiar relation to
| otherpar t-s of the boiler,hereinafter deseribed,

are highly efficacious in preventing the emp-
tying of the avenues of cir culation exposed
to the greatest heat. Kach side wall is com-
posed of outer and inner sheets (designated,

respectively, by reference-letters a¢ and a')
and securely bound fogether by means of nu-
merous rivets a?, the inner sheet being formed
with three houzontal rows of openings a°, a?,

and ¢, the openings of the lower row bemn

'somewhat larger than those of the two upper

rows and all the openings being of consider-

able size and each bounded by an inturned
flange af, as clearly shown in Figs. 2 and 7.
| Three tle_ls or batteriesof drums e\tend across

between the said side walls, the ends of the

55
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| type, the walls on all sides of the fire-space

70

75

30

drums embracing the mtumed flanges a’ and |

being riveted theleto as shown at b in Kig.
7, :emd the ends of the drams belnﬂ* ﬂann'ed.

and rweted to the inner plate o', as shown at
b’ in said figure. T'wo tiers of these drums

1 extend across the upper part of the fire-box,
-_a,nd the drums of the lower.one of these me1s

are designated by the letter ¢, while those of
the upper tier are designated by the letter d,
and it will be seen that all of these drums
freely communicate at their ends with the
water-spacesin the hollow side walls. Inthe
construction here shown there are five drums
in each of the said two series, and each drum
of the upper series is located immediately
over a drum otf the lower series and is con-
nected therewith by short pipe-sections or
nipples ¢, so that water may freely circulate
between the two selies of dr ums. The drums
means of shm,t houzontal p1pe sections or
nipples f and ¢, and all of these connections
occur fr equently throughout the length of the
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: 612,771

drums, as clearly indicated in Kigs. 2 and 4. |

By this arrangement free circulation between
all of the drums of both seriesis provided for,
the disengagement of steam taking place in
the upper series of drums at the water-line
indicated in thedrawings. Alongitudinally-
disposed steam-drum /1 is preferably mounted
above the upper set of drums, being in com-
munication with each of the latter through
pipes /i'.

The front side of the boiler is formed by
sheets 7 and 4/, connected by numerous rivets
2 and curved over at their upper ends, 8o as
to lie against the forward drum of the series
¢, to which drum said plates are riveted on
each side of a longitudinal series of openings
7° in the front side of the drum and affording

communication between the interior of the

latter and the water-space in the front wall
of the boiler. The rear tmll of the boiler is
composed of sheets g and 7, secured together
by numerous rivets 5° and curved over at
their upper ends, where they lie upon each
other and are seourely riveted to the rear-
ward drum of the upperseries d. The water-
space 1n the rear wall of the boiler isin com-

munication with the rearward drum of the

series ¢ by means of short horizontal pipe-
sections or nipples 7% of which there are a
considerable number, as shown in Fig. 2,
where it will also appear that these nlppleb
and those connecting the drum ¢ are in hori-
zontal alinement. Manholes are provided in
the outer side plates a, there being one for
each -of the drums ¢ and d and each manhole
being provided with a suitable closure, as
shown at k. The manholes for each series of
drums are preterably alternated in the sides
of the boiler, access being had to the first
drum of the series through a manhole aft one
end of the same and to the second drum of
the series through a manhole at the opposite
end thereof, this arr angement preventing

undue weakenmn‘ of the side plates of the‘

boiler. |

The outer sheets a of the side walls are se-
curely riveted to the outer sheets ¢+ and 7 of
the front and rear walls, and the innersheets

-« of the side walls are similarly connected

with the inuner sheets ¢ and 35" of the end
walls, all as shown in Fig. 2, and thus it will
be seen that the walls of the boiler constitute
a surrounding water fire-box.

The grate occupies a position at the lower

front part of the space included by the hol-

low wall, said grate being designated by the
letter m and extending below two of the
drums ¢. Access 18 had to the upper side ot

‘the grate through suitable doors m' on the

flont wall, In thh openings of appropriate
size are made the sides of such openings of
course elosnw the water-space between the
sheets of the front wall. Another door n
ogives access to the ash-pit n', which extends
to a bed of cement o back of the grate and
in which is set a horizontal series of trans-

“drum of the series c.

for the most part below the plane of the grate
and connected by short horizontal pipe-sec-
tions or nipples 0°. These mud-drums, like
the water-drums ¢ and d, communicate at
their ends with the water-space in the side
walls of the boiller, and manholes are pro-
vided in the outer sheets of said side walls,
whereby access may be had to the interior of
the mud-drums. The rearmost mud-drum
alsocommunicates withthe water-boxthrough
short, pipe-sections or nipples 0°, entered in
the inner sheet 7' of the rear wall. The mud-
drum immediately adjacent to the grate is
connected with the front water-drum ¢ by
means of tubes p, which extend obliquely
above the grate, there being a great many of
these tubes and theirarrangement being sini-
lar to that commonly employed 1n boilers of
this type. Similar tubes p' connect the said
mud-dram with the second water-drum, and
the latter is also connected by tubes p* with
the second mud-drum, the latter being con-
nected by a tube p3 with the third water-

three mud-drums are shown, and the rpm
ward one is connected by tubes pt, p°, and p°,
respectively, with the third, fourth, and fitth
water-drums. Allthe eonnectmﬂ‘-tubes above
specified are staggered, as shown in Ifig. 7,
and it will be observed that their joinder with
the drums is effected without much bending
of the tubes and that as many straight tubes
are used as possible, all of which facilitates
the removal and replacing of the tubes and
enhances the practicability of the structure.
The course of the products of combustion
is rearwardly among all the tubes, as indi-

cated by the arrows in Fig. 1, the spaces be-

tween the water-drums c bemf‘r closed over
by bridgework, which may, be composed of
ﬁre-brick and is designated in the drawings
by reference-letter ¢ and is represented as
resting upon suitable brackets secured to the
drums. Such products pass upwardly be-
tween the rear wall of the boiler and the rear-
most drum ¢, and thence forward between
the drums ¢ and d, bridgework w, similar to
that employed between the drums ¢, closing
the spaces between the drums d.

The smoke-flue is located at the front side
of the boiler above the front wall or water-
leg, and its bottom plate s is bolted to the lat-
ter, as shown at s', while its rear side s*is
bolted to the forward drum d of the upper se-
ries, the lower portion of the smoke-flue ex-
tending practically the full width of the boiler
and its sides s° being shaped to upper corners
of the side walls of the latter, to which they
are bolted. A large door s*is preferably pro-
vided at the front side of the enlarged lower
portion of the smoke-flue to give access for
cleaning purposes. Armholes are also pro-
vided in the side walls of the boiler, as indi-
cated at 10, these armholes being suitably lo-
cated to give access to the fire-brick ¢, so that
repairs can counveniently be made. In the

verse mud-drums o', the said drums being | rear wall of the boiler clean-out openings are
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provided, as shown atzand ', and are closed
by suitable doors & and «? whereby access

may be had to the upper zmd lower par ts of

- the combustion-chamber at the rear.

10

20

3¢

35

40 C

In IFig. 6 a construction is shown which is
Somewhat modified as compared with that al-
ready described, in that the front wall +* of
the boileris not curved over to meet the front

‘water-drum ¢, but extends to the top of the

boiler, communiecating with said front drum
¢ through a horizontal series of nipplesv and

also with the front drum d through a hori-
Additional

zontal set or series of nipplesv’.
bridgework w and w' closes the spaces be-

tween these drums and the front wall, and

the smoke-flue s° is bolted to the outer plate
of the front Wall of the boiler around a suit-
able opening s% below the nipples ', and
through which {he products of eombuutwn
escape to the smoke-flue.

In Fig. Sa special construction is illustr ‘Lted

for closing the ends of the drums, whereby

manholes are dispensed with, while at the
same tlme provision is made for gaining ac-

-cess as required to the interior of the chum.

Openings approximating in size the cirecum-

ference of the drum are made in the outer

sheets of the hollow side walls opposite the
ends of the drum, and larger circular plates
z close these openmﬂ's Sdld plates fitting

-

against theinnerand outersides of said sheets |

and being bolted thereto, as shown at z’, and
also being bound together by tie-rods or long
bolts z°, which extend through the drum.
Between each pair of platesz, where they pro-
ject from the edges of the opening in the outer
boiler-sheet, is mserted an annular ﬁlhnfr-

plate z° throu'frh which the bolts z° pass.

.f-",

Armholes are prowded 1n the plates, as indi-

cated at 2%, through which access for any or-
dinary-purposes may be had. Should it be-
come necessary for a man toenter the drum,
the plates z
but it is calculated that this will rarely be
necessary.

- small boilers,which would be impaired by the

50

55

60

removal of matel'lal to form manholes.

It will be seen that a construction of boiler

such as above deseribed is well calculated to
fulfil all the requirements of a marine as well
as a stationary boiler and is entirely capable

of thoroughly accomplishing the objects pri-:

marily stated.

The free communication between the water,
fire-box, and the drums insures the latter be-
ing fhlly charged at all times when the boiler
1s in operation, and hence there is no danger
of the emptying of any of the avenues of cir-
culation by excessive activity of the water
where the greatest heat is felt.
ment for communication between the drums
by the short pipe connections is also benefi-
ctal 1n this connection.

Thearrangement of the double tier of drums
at the upper part of the combusiion-chamber

with pipe connections between every pair of |

can be unbolted and 1"emoved |

This modified construction of
drum closure is more especlally intended for

The arrange-

adjacent drums provides for a circulation be-
tween these drums which is highly efficacious

1n the copious generation of steam.

Having thus fully deseribed my invention,
what I 013,1111 as new, and desire to Sec,ure bw
Letters Patent of Lhe United States, 1

1. Inasteam-generator, the combmatmn of
a plurality of ]101*120111:&1 Llers or batteries ot
drums transversely arranged at the upper
part of the combustion- chamber connections
between adjacent sides of said drums estab-
lishing communication between all of them,
and br dgework closing the spaces between
the drums of the IOWGI‘ tier to deflect the
products of (301111)1151;101:1, Slﬂ]bfﬂlﬁltl&l]y as de-
scribed.

2. In a steam-gener ator the combnmtlon of
a series of tl*mlsverse mud- drums set in a suit-
able foundation back of the grate of the fire-
box; a horizontal series or battery of trans-
verse water-drums at the upper part of the
fire-box, the forward one of said series being
directly over the grate, tubes connecting said

forward drum with the forward mud-drum,
tubes connecting the latter with the second

water -drum, tubes connecting the second
muad-drum with the second and third water-
drums, and tubes connecting the last mud-
drum Wlth the third, fourth aud ﬁfth W’ﬂ.t@l--
drums.

3. Inasteam- generator, the combination of
hollow walls surmundmﬂ the combustion-
chamber and pl‘OVldlIlﬂ‘ water - spaces all
around the latter, mud-drums set in a suit-
able foundation back of the grate and com-
municating at theirends with the side water-
spaces, a plura,llty of horizontal series or bat-
teries of water-drums transversely arranged

at the upper part of the fire-space and com-

municating with the side water-spaces and
with each other, tubes connecting the lower

series of the sald water-draums with the mud-

drums, and deflecting bridgework between
the batteries of water-drums. |

4. In a steam-generator, the combination of
a water fire-box, a set of water-drums trans-
versely arranged at the upper part of the
combustwn-chamber and communicating at
their ends with the water-spaces in-the side
walls of said fire-box, said drums also com-
municating directly with each other through
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connections between their adjacent sides and

the end drums of the series communicating
with the water-spaces in the end walls of the
fire-box; one or more mud-drums back of the

orate, emd tubes connecting the mud- dmms |
with the water-drums.

5. In a steam-generator, the combnmtwn of

a water fire- b-:);x, a sel of W&ter drums trans-

versely arranged at the upper part of the
combustion- c]mmbel and communicating at

their ends with the water-spaces in the Slde
walls of said fire-box, said drums also com-
muntecating directly _Wlbh each other through
conneetions between their adjacent sides and
the end drums of the series communicating
with the water-spaces in the end walls of the

120

125

130
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fire-box; a series of mud-drums transversely |

arranged back of the grate and communicat-
1ing at their ends with the water-spaces 1n the
side walls of the fire-box, the rearmost mud-
drum also communicating with the water-
space in the rear wall of the fire-box; and
tubes connecting the mud-drums and the wa-
ter-drums. o |

6. In asteam-generator, the combination of
a water fire-box, a set of water-drums trans-
versely arranged at the upper part of the com-
bustion-chamber and communicating at their

- ends with the water-spaces in the side walls

20

30

35

of said fire-box, said drums also communicat-
ing directly with each other through connec-
tions between their adjacentsidesand the end
drums of the series communicating with the
water-spaces in the end walls of the fire-box;
a second set of drums above the first set and
communicating therewith and with each other
and also communicating at their ends with
the water-spaces in the side walls of water
fire-box, the front drum of the second series
also communicating with the water-space in
the front wall of the said fire-box; one or more
mud-drums back of the grate, and tubes con-
nectingsaid mud drums with the water-drums
of the first-named set or series.

7. In asteam-generator, the combination of
a grate at one end of the combustion-cham-
ber, a smoke-stack at the same end of the lat-
ter, two series of connected water-drums ar-
ranged transversely at the upper part of the
combustion-chamber above and below the en-
trance to the smoke-stack, bridgework Dbe-

612,771

tween the drums whereby the products of com-
bustion are caused to pass through the com-
bustion-chamber below one series of drums,
thence around one end thereof, and back be-
tween the two sets or series of drums to the
stack, mud-drums back of the grate, and tubes
connecting sald mud-drums with the lower
set of water-drums. |

8. In asteam-generator,the combination of
awater fire-box, the outersheets of whose side
wallsare formed withaliningopenings,adrum
extending between the inner sheets of said
side walls in line with said openings, plates

bolted to the outersheets and closing the open-

ings therein, sald plates havingarmholes with
suitable closures and tie rods or bolts connect-
ing the plates, substantially as described.

9. Inasteam-generator, thecombination of
hollow side and end walls providing water-
spaces, drums extending between the side
walls and communicating at their ends with
the water-spaces therein,connections between
adjacent sides of the said drums establishing
communication between them, and connec-
tions between one of the drums and the hol-
low end wall establishing communication be-
tween the said drum and the water-space in
the end wall. | |

In testimony whereof I affix my signature
in presence of two witnesses. !

OSCAR GREENHTALGII.

Witnesses:
CHAS. E. RIORDON,
S. C. EDMONSTON.
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