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HERMANN HEINE, OF BERLIN,

PRUSSIA, ASSIGNOR TO ADOLPHUS MEIER

& CO., OF ST. LOUIS, MISSOURI.

SECTIONAL STEAM-GENERATOR.

kil

SPECIFICATION forming part of Letters Patent No. 233,094, dated October 12, 1880.

Application filed May 3, 1880.

(No model.) Patented in Germany Aungunst 16, 1877, December 10, 1877, June 6, 1878, January 12, 1879,

and June 22, 1879; in England October 9, 1877; in Belgium March 6, 1878; in France March 9, 1878; in Austria June 26, 1878, and

in Russia Decembm 31, 1878.

To all whom it may concern:
Be it known that I, HERMANN HDIN E, of

| other by the front and rear chambel s or heads,
iciently larger in 5o

D D/, and said heads are suf

the city of Berlin, PI‘L]bSI‘L have invented a | dlameteli' than the waists or boiler B to admis

new and useful Steam- Genemtm (for which I
have obtained patents 1n the German Empire,
No. 751, bearing date August 16, 1877, and
No. ....;,256 beaung date December 18, 1877,)
of which the following 18 a speclﬂmtlon

My invention relates more especially to fur-
ther essential improvements of the sectional
steam-generator for which Letters Patent were
or anted me in the United States February 12,
1b78 No. 200,294; and my present improve-
ments (like said pa,tmt) are also designed for
and to be applied to statlonm} : mfn"*me, and
other boilers.

As these improvements differ somewhat in
shape, and are modified to suit the particular
boiler to which they are to be applied, 1 there-
fore have 1llustr ated in the accompanying
drawings, in Sheet I, the improvements for a
btatmnary bmler I‘lnule 1 being a front ele-
vation; FKig. 2, a lonnltudma,l sectional eleva-
tion.

Sheets II and III shcw my 1mp10vements
applied in modified ways to a marine boiler,
Figs. 3, 5, and 7 being respective front elem-
tions Uf said. modifications; Ifigs. 4 and G,
respective longitudinal secuonal devatwns,
If1gs. 8, 9, enlam oed detail views, showing man-

ner of conuwtlua inside and outmde covers:

to the hand-hole phtes, also, in said Fig. 31s
shown the tube-stay and how its ends are
I'ig.10 is an enlarged detail perspec-
tive, showmﬁ' the con&trucblon and joining of
the sections composing the diaphragm.

Similar letters referto similar parts through-
out the several views. |

I will first fully describe the improvements
as applied to stationary boilers.

A is thelower section; A’,the upper section.
The lower section consists 'of a waist or cen-
tral boiler, B, having the concentrically -ar-
ranged serles of water tubes C. The upper
secmon simply consists of the boiler B/, and
preferably said upper boiler is placed p:a_]:' vlel
with the lower one. Both sections A A’ (up-

per and lower boilers) communicate with each |

at d’.

and locked.

of the connection of the outer ends of each
water-tube with the innersheets or head-plates

of D and D/, and all shown in my former pat-

ent, and Liere indicated in Kigs. 1, 2.

I prefer to provide the hind heads or cham-
bers, D/, with the same parts as the front head
or chamber, D—that 1s, the said front cham-
ber, as shown in my former patent, has its outer

end plate (or that part of it opposite the 6o
rTows of the water-tubes) provided with a series
of hand-holes at d, fitted with inside covers,
d’, for the purposes of facilitating the cleaning

and tightening of said water- tubes. (See Flgs
2 and 8.)
also have its outer end plate 80 du 1}110&1}6{1
with hand-holes ¢ and inside covers, d’. (See
Fig, 2.) In the present case, I, however, im-
prove this part of the invention by providing

55

Henece the rear chamber, 1)/, will 65

outside covers, «? for the hand-holes d, ({01 70

both front and rear chambers,) and in addition
to the just-named inside covers, d’, of my for-
mer patent, both said covers being peculiarly
constructed and connected together, asfollows:

The cover d’ consists of a cap-plate, d°, and 75

forming part of it 1s a cylinder- 1}1‘0386131011, d,
the body of which has a rectangular opemnﬂ
at d’, and this latter feature is made or re-

cessed to have the shape shown in dotted lines,

and thus forming the internal locking-corners 3o

(All shown in Ifigs. S and 9.) Into the
openings d® d° of the inside covér the rectan-
ogular head ¢ of a bolt or screw, 4/, is passed
(See Figs. S and 9.) This done,

thereis placed upon the bolt the outside cover, 35

d*, having its annular face resting against the
lateral portions of the head or outer end plate,
and against which said cover is tightened by
a nut, ¢°, on the bolf, as shown 1n Figs. 3, 9.

The 1nside and outside covers are by this go

means held firmly up to close the hand-holes.
The said covers d d?, forming a perfect joint,
are unlocked by unserewing the nut ¢* only so
much as to be able to turn the bolt ¢ for a

quarter of a turn to the left within the recess 95

above mentioned. The bolt ¢/, coupled by its
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nut #* to the cover @2, can then be withdrawn at | under said inclined plate before passing over

once. The necessity of having a bolt-hole and
the use of guards and additional joints, with

necessary steam-joint, &c., 18 thus prevented,
and a perfect joint of the parts is had, afford-
ing sufficient facilivties to clear ont the tubes.
The stays G, I also employ here for the pur-
poses shown 1n my prior patent. The outer
stays (those that are positioned between the
water-tubes) 1 prefer to make hollow or to con-
sist of and be hydraulic tubing. (See Ifig. S.)
To join the ends of the tube-stays G, these are
made screw-threaded at g, to screw into head
plates or sheets of the chambers D 1)/, while
the projecting ends of said tube-stays.l rivet
or weld over the said head-plates, as shown at
g’. (See Iig.8.) Ifurther, between the sheets

or plates of the chambers D D’ the external di-

ameter of the tube-stay G is cut down (see ¢°)
to a size corresponding to the bottom of the
thread on the ends, and all as shown in Fig. 8.
The further advantages and results derived
from this construction of the tube-stays are,
that, besides acting as safety - stays proper,
they also show at a glance any rupture by a
leakage of water or stcam. Further, the op-

~erator ix enabled to introduce steam-jets to

pass through said stays, for cleansing and
other purposes.

The inner stays, if there be any, are riveted
to the inside of the waist or boiler B, or pass
through thesamefromend to end, being tapped
or bolted to the outer end sheets of the head-
chambers D D’. T'helower portion of therear
head-chamber, D/ 1sextended to form a pocket,
T, for collecting the mud or sediment from the
water, and from which it may be blown off in
the usual manner.

The end sheets and tube- qheeta ot both front
and rear head -chambers, D D/, of the lower
boiler are extended upward (see 0°) to form
similar head-chambers (or drams) for the up-
per boiler ; or, where this is a plain eylindrical
shell, as in Iﬂﬂ s. 1, 2, the sald extensions of
the head-ch ’lleLl"S may be simply flanged out-
ward or receive angle-irons, as shown at 02,
IMigs. 2, 4, 6, to rivet to the lower portion of
the upper bmlu‘ and as shown.

| supply the ieed water through a pipe, 2}2
See IMig. 2.)  This feed-pipe p® passes through
the front head of the upper boiler, and is made
to extend; for about half the lwnth of the
same. The front end of this feed-pipe IS prop-
erly controlled by a cover, screw-cap, or plug,
all as indicated in Ifig. 2. By means of so
feeding the supply-water the same 1s made to
take part in and increase the natural circula-

tion of the water in the boiler.

To further aid the circulation, and to pre-
vent priming, I place an inclined. sheet or
plate, X. X, across the upper botler or drum, B/,
and above the openingof the upper extension,
%, of each head-chamber D. (See Ifigs. 2, 4,
6.) DBy means of this inclined plate X X the
water 18 deflected toward the rear of the boiler,
and the steam 1s compelled to travel back and

l

1t to the front.

7/ is a drip-plate, riveted at a right angle to
near the forward end and inside ot the upper
boiler. (SeeFig.2.) Said plate is for the pur-
pose of catching, arresting, or collecting any
moisture 1‘emaining in the steam.

72 1s a check-plate, secured vertically to the
mner face of the upper boiler, near the rear
end thereof, and said plate is for checking or
catching the sediment in said Dboiler, and
which ¢an then be removed through man-hole,
or may be made to be blown off by a pipe en-

| tering the upper boiler from the rear and join-

ing the plate Z* at its bottom. |

0" represents the respective man-holes for
front and rear head-chambers; also, for upper
boilers.

1 is a diaphragm. (See Ifigs.2and 10.) It
1s composed of duplicate sections or members
¢, constructed in the shape shown in Ifig. 10,
having the tongue-and-groove joint at ¢ and
the circular openings at €%, when said dapli-
cates are joined together,andasclearly shown
in said Fig. 10. DBy the opening ¢® each sec-
tion of the diaphragm is slipped on the water-
tube. DBy their tongue and groove said sec-
tions are joined, and thus theentire diaphragm
IY is made to sarround the central waist, boiler
or tube BB, as shown. The heated gases,flames,
&ce., are, by means of this diaphragm E, (and
of whicir there can be more than one,) forced
to ascend to the upper Dboiler, and then, be-
hind said diaphragm, down again toward the
flue.

-The side walls, f, are brought close to the
ontelmost tubes, and plates or ftiles J
Ifigs 7,) projecting from said walls, con-
_,ract the current of heated gases and concen-

ate them on the lower surface of the upper

boiler.

I isthe grate; G, fire-bridgebutting against
the pfwtltlon or dmp ragm . The Slde walls,
/, may join the upper “boiler on the line H,
(See Fig. 1.) '

K L M N are parts for regulating the draft,
K being the damper, actuated by the lever

75

80

Q0

» 95

LOO

, (see

105

LI1O

N and shaft M, while L is the flue containing

the damper. (See Fig. 2.) W are the side

columns to support forward end of the boiler.

Y 1s the outlet for steam. U U are channels
or flues built in the side walls for warming
the air supplied for combustion which passes
through them and by branches % « under the
grate. Doors or dampers for regulating the
supply may be placed on the ends of flues u .
(See Ifig. 1.)

- With boilers of small heating-surface the di-
ameter of the central waist, tube, or boiler
may be the same, or nearly so, as that of the
water-tubes, and the end chambers are carried
straight up, covering the area of the lower and
of the upper boiler.

As stated, the air needed for combustion is
heated in passing through the channels in the
side walls. The continuity of the flames is
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also preserved, as they are not required topass | the hand.

through a long flue, but can strike the lower
boiler and its water-tubes in almost a perpen-
dicular direction, and thus to completely sur-
round said water-tubes. The front ends of the
upper and lower sections being in the hottest
portion of the flames, and, further, being some-
what higher than the rear ends, Wthh are Sur-

rounded_ by a somewhat cooler heat, the cir-

culation of the water is produced in the direc-
tions indicated by the arrows.

For marine boilers, the head-chambers D D’
can be made cyhndrlml (see Tigs. 3, 4,) and
be riveted to or extended across a pair of up-
per boilers, B’ B? between which the draft
passes through G’, as shown; or said head-
chambers can be riveted to an elliptical shell,
4, (see Fig. 7,) through which cylindrical flues
s pass for the escape of the products of com-
bustion; or sald head-chambers D I} can be
made 16013‘111 cular in form and riveted to upper
drums, B* B* set crosswise to the axis of the
ilower bmlel, aud which are connected by cy-

lindrical waists O/ C? between which the smoke

and gases escape, and as indicated in Figs. 5
and 6. | |
I prefer to arrange the water-tubes, when
seen 1n afront view, on concentric lines around
the central waist, tube, or Dboiler.
them are placed in this manner, the main form
of the chambers may be cylindrical ; but when-
ever the end chambers are so shaped as to con-
nect by direct extension of said chambers the
upper and lower sections of the boiler, the ar-
angement ol the water-tubes will also depend
on the shape of the end chambers, and the
particular requirements of the case. Always,
however, the arrangement of the water-tubes
will be such that, throngh the man-hole or the
hand-hole, (of the front chamber,) opposite to
the central waist or tube of the lower boiler,

the opening or mouth of each water-tube may

be easlly reached, as I am thus enabled, for
the purposes of cleaning the boiler, to carry a
water-hosethroughthe open man-hole, as men-
tioned, into the mouth of each water-tube,

which, bemn the highest point of the tube, 2
fmeed jet ot water Wlll sweep any sediment
which may have settled in the tube readily
away 1nto the hind chamber, whence they are
pipe or taken out by |

led off by the blow-off

If all of

The 1nside of the water-tubes can
therefore be cleaned without opening,thehand-
hole covers giving direct accesstothem. With
this provision of the water-tubes all inside
covers of their respective hand-holes are also
readily accessible.

I claim—

1. In eomblmtmn with the sheets of the
boiler having hand-holes, the inside covers, d’,
consisting of the cap-plate d% having a cylin-
drical projection, d*, the body of which is pro-
vided with internal locking-spaces, @ df, into

which the rectangular head ¢ of a bolt or screw,

i/, 1s passed and locked, the outer.cover, d?,
placed upon the said bolt, the nut 72 on the
volt, by means whereof, inserting the nut 4>

and turning the bolt a quarter of a turn to the

lett, the said bolf, its nuat, and outside cover,
d?, can be withdrawn at once from the inside
cover or cup-plate, d’, and both said inside and
outside covers can be made to close the hand-
holes on both sides thereof, in the manner and
tor the purposes set forth.

2. Theupper and lower hoiler sections—that
18, either or both of sald sections—consisting of
the head-chambers D D’, tubular connectmﬂ-
wailsts between said head.s water- (,01_111{301;1119
tubes outside of the waists and between said
heads or head-chambers, the side walls, /, hav-
ing channels U U and branches u «, the dia-
phragm Ii, composed of duplicate jointed see-
tions 2 and the tiles at J, all said parts com-
bined and constructed substantially as and for
the purposes set forth.

3. The upper and lower sections—that i 18,
boiler I3, with its series of water-tubes C—the
front and rear head-chambers, D D/, the upper
section or boiler, B/, provided with the feed-
pipe p? the Inclined plaie X X, the drip and
check plates 4’ Z?, the lower diaphragm, L,

i grate, and 1inclosing-walls, all arranged, ¢on-

structed, and operating as described, and for
the purposes set forth.

In testimony whereof 1 have hereunto set
my hand in the presence of two subscrlbmg

witnesses.
HERMANN HEINE.

YWithesses:
BERTHOLD ROI,
C. C. STODDARD.
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