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- larged detail views Showmcr- the manner and
means to connect the inner and outer covers |

as will now more fully appear.
30

‘the use of the lower waists or boilers. Figs. 5
and 6 are enlarged sectional views to show
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Z0 a',” whomy it may concerr :

Be 1t known that I, HERMANN HEII\E of
the city of Berlin, Pll“lSSlé], (rermany, have
invented a new and useiul Steam (Generator,
of which the following [is a specification, ref-
erence being had to the accompanying draw-
ings, forming part of this specification.

WIy invention relates to the same class of
steam - generators designed for stationary,
marine, 1000m0t1ve,and other boilers, and for
which. Letters Patent of the United States
were granted me, No. 200,294, dated February |
12, 1878, and No. 233 094 dated October 12,
1880.

My present invention is an improvement
and modification in some particulars of the
steam-generavors which characterize and con-
stitute my said former patents, and, like them,
15 designed to achieve the promlnent objects——-
such as more economical utilization of the
combustibles, a more proper course for the
distributionand passage of thehot gases, a con-
stant renewal and more perfect circulation of
the water, and consequent better or more per- |
fect generation of steam, &c.—the present de-
vices, however, by whlch the said objects are |
wccomphshed bemg In many respects essen-
tially different from my said former patents,

The accompanying drawings illustrate my
improvements as applied to. the particular ap-
plication or use the boiler is designed for.

Sheet 1: Figures 1 and 2 1epresent the im-
proved statwnary boiler, Fig. 1 being a longi-
tudinal sectional elemtlon Fig. 2 being a -
front and transverse sectional elevation. KRig.

3 1s an enlarged detail part of one of the head-

chambers to better show location of -its large

and small hand-holes; also the hollow stays.
I‘Jﬂ* 4 18 a front Secmonal elevation of one-half

of the stationary boiler, but dispensing with

the two sizes of hand- holes, and further illus-
trate how, through the 1alﬂ*er hand-hole, the
proper mner cover is pﬂssed to close a Smaller
hand-hole. Figs. 7, 8, 9 are respective en-

to the head-plate. Fig. 10 is an enlarged de- 50
tail section to show the trough-shaped tile and
1ts location between the water- tubes.

Sheet 11: Iig. 11 is an enlarged detail of
the head-chamber, its hand-holes closed by
their double covers, the stay-bolt or hollow 55
stays, and the ends of the water-tubes. Figs.

12 and 13 show the improvements applied to

a marine boiler, I'ig. 12 being a longitudinal
sectional elevation ; Fig. 13, a cross~seetional |
elevation. Ifigs. 14 and 15 represent a port- 60
able boiler, the former figure being but a part |
sectional elevation, and the latter figure a

transverse section.
Similarletters refer to similar p’LI‘tS thr ouoh

out the several views. 65
A" A”are the front and rear head-chambers

or water-legs, made up of tube-sheets and head-

plates, are of the same dimensions at both

front and rear ends of the generator, and the

-sheets and plates are directly attached to the 70

steam drum or drums at right angles there-
with, and the throats le%dmﬂ from ‘the legsor
water-chambers are of a mp‘wlty apprommat

Ing the aggregate capaclty orarea of the water-
tubes as clearly shown in the drawings. By 75
reason of this construction and combiunation

of water-legs and steam-drum, practically free ,‘
circulation isobtained through the tubes, legs,

and dram, and the corresponding parts of the

legs are duplicates of each-other, thus afford- 8o

* | Ing economy and convenience in ﬁttm;;;, shap-

ing, &c. |

BB represent one or more steam-drums.

D are the series of water-tubes.

All the just-named partsare ar ranged orset 83
in the inclined position shown, (see Fig. 1,)
being highest at the forward end of the fur-
nace. Thewater-tubes D have their front an d
rear ends, respectively, communicating with
the front and rear head-chambers, and the go
latter communicate at top near the respect-
ive bottom front and bottom rear portions of
the boiler B. (See Fig. 1.)

In my patents above referred to, the water-
tubes were arranged eoneentllcally with rela- g3
tion tothelower wmst or central boiler. Inthe -
present case the water-tubes D are ‘‘stag-
gered’’—thatis, the tubes of onerow come over
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close its proper hand-hole, 1 construct the
parts as follows: 1 make the openings consti-

50
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the spaces of the plewom I'OW; Or the said ar- | hole, are illustrated more fully in Ifigs. 7, &,

rangement can bé described as bemn‘ in hori-
zontal rows with equidistant spaces between

every alternate row being placed midway in
sald spaces, and as clemly shown in Fig. 2.

So arranging and setting the water-tubes in-
sures a mp:ld CIr (311]’113]0]1 of the water, which
sweeps every particle of steam, as Iast as
formed, to the steam-drums, supplymﬁ' its
place W1th fresh water, thereby absorbing the
heat of thefireto the besb advantage; mlqo and
more eslﬁecnlly owing to said wa,tex tubes be-

Ing staggered, the h ot oases striking said tubes

have their currents eonsta.nt]y brohen and a

fresh transfer of heat to tlw heating:- sulﬁce

always takes place.

D? and D® represent the series of two differ-
ent sizes of hand-holes to permit access to the
water-tubes, head-chambers, &¢., for cleaning
and other purposes These h’md holes or epen-
ings exist in the outer sheet or ‘‘head’’ plates
of the respective fl ont and rear chambers, A’
A (See Ifgs. 1,
hole 1s. 1)0&1110110{1 dueel]y opposite to the
open end of each water-tube—that 18, has 1ts
ceometrical axis in line with the like axis of
this water - tube; hence, also, the said ar-

rangement of the hfmd 110] es D'* and DD?is simi-

lar LO the horizontal and diagonal rows of the
water-tubes themselves. (Sec Figs. 1,,11.) 1
also here employ (as in PPatent No. 233,094,
above referred to) inner and outer cap-plates
or covers, b d, to close each hand-hole; but

“accordifig to said last-named patent, to 1msert

or seat the inner covers, b, this was chiefly
done by passing the same through the man-

hole in the lower waist or central boiler, but

where the same is used in the present case 1t
is not so located as to permit access to all the
hand-holes. ‘Therefore, to render all the
hand-holes accessible, to facilitate the proper
seating and fastening of each inner cover to

tuting a certain number of the hand-holes
larger than the openings constituting the re-
]11&1111nfrhmnd -holes; hence it can be herestated
that the inner and outer covers will corre-
spond. in size to fit said different sizes of hand-
holes. Thus, let D* represent the enlarged
hand-hole; D? the amaller hand-hole. DBy re-
ferring to Ifig. 6, let 6°-x representthe diam-
eter of the hand-hole D* and Dby referring to
Fig. 5, let §* represent the larger diameter of
the small inner covers; hence, as the diame-

ter b*-}-w is greater than the diameter 0% the

60

small inner cover can be passed through the
said larger openings. This done, the further
proper seaﬂunn of said inner covers to proper
hand-hole, D‘ is readily accomplished. To
seat and secure the Inner covers to close the
larger hand-holes D?, this is jdone by way of
the man-hole of the boiler, or through man-

- hole of the lower waists (larger tubes) in cases

where same are used.
The devices to join together and lock the

, 6,8, 9.) Each hand-

] omt afforded by a pair ot stmys

9,11. b, theinnercover, hasan annul.:l,r 5110111-

der at ', internal opening, b*. with locking- 70

corners 0. (See Ifigs. 7, S, 9, 11.) d, the
outer cover, 18 formed with a Sleeve Pprojec-
tion, d’, htted to partly engage the bore of the
01)(31:11110 leading to the opening b°.
8.) Through the sleeve d’ (of coverd) the bolt

e passes, 1tS head ¢ being fitted so that by a
quarter-turn motion it can be locked  within
the opening §* (of inner cover.) (See Figs. 7,
8, 9, 11.)

¢* is the outside nut to fasten the bolt secure

to its place.

In Iig. 8 the outer cover by 1ts conical face
~can be ﬂedoed into the conical face of the

hand-hole, while the inner cover, b, has sim-
ply a square shoulder-face agai’nsﬁ 'the sheet

or plate.
In Figs. 9, 11 I show the face ¥ of the inner

cover 111.;1(1(3 conical, and the outer cover 18
simply held firmly against the plate; also,

as seen in said Fig. 9, the outer cover, d, has
no sleeve 1}10Jectlon but is simply a disk-
plate with proper opemng for the passage of
the bolt.

« are the tubular stays. (Sec Figs. 1, 2, 3,
11.) These stays are identical in construction
and manner of fastening, as described and
shown in Ifig. 8 of my Patent No. 233,094, 1
however arrange the stays so that they are

in the horizontal pitch-line of the one row and

the vertical pitch-lines of the next row of
hand-holes and their inner and outer covers,
thus giving more room for circulation of wa-
ter and manipulations that may be required
in the head-chambers. Iivery hand-hole and
its double covers (with the exception of such
of these parts as are positioned at the extreme
borders of the head-chambers) derive, therc-
fore, the advantages of strength, Seeuut), and
The circu-
lation of the water through the tubes, and front
and rear chamhbers, takes the course indicated
by arrows shown in IFigs. 1, 12, 14.

Q is the feed-pipe to feed water to the boiler.
The feed-pipe extends sufficiently outside the
front of the boiler to make suitable connection
with the water-supply. The rear portion of
feed-pipe enters the mud-catcherT. (See Figs.
1, 12.) The mud-catcher T consists of a cy-
lindrical or box-like vessel, having two heads,
t-t', the former and part of the top shell of the
mud-catcher being cut away to form the open-
ing ¥, by means whereof the feed-water 1s left
free to take part in the circulation in the

| boiler, and as Indicated by arrows in Ifigs. 1,

, 14. The rear head, ¢, of mud-catcher can
be left away, and the same arranged so as to
have the -same rear head as the steam-drum.

¢ is the blow-off pipe. Itsrear end enters the
mud-catcher, as shown, (see Fig. 1,) while the
outside part of blow- oft pipe is prov 1(1(3(1 wuh
a suitable blow-off valve.

p is an inclined plate placed in the mud-
catcher (see I'igs. 1, 12) to prevent the feed-

11111(31 and outer covers, 0 d to close each hand- | water from stir rnw up the deposlt of mud,

(See Fig..
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&c., which collects in the rear portion of the | plates I M deflect the currents of hot o gases
mud- catcher, said sedimentary matter being

““blown off” from time to time through the
blow-off pipe. In the rear portion of the
mud-catcher T the motion of the water will
be very slack, at the same time its tempera-
ture being above the boiling-point; hence said
two conditions insure the feposit of nearly
the entire sediment or scale-forming ingredi-
ents of the water, which are thus dep081ted

1n a convenient 1eceptwele for blowing off, and

do not take part in the further (31101111‘51011 ot
the water. The bottom of the mud-catcher
should be placed a short distance above the
bottom- of the steam-dram, so that the water
in same can ecirenlate around and below the
mud-catcher, preventing the burning of those
sheets upon which the mud is deposited.

Y is an inclined sheet or plate to aid in the
circulation, prevent priming, &ec.

IR 18 the outlet for the steam.

O is the boiler man-hole.

(r 18 the partition-wall.

i 1s the fire-bridge.

Il 1s the grate.

Y is the furnace-doors.

"H is the surrounding brick-work or plates

or walls, the sides of w]nch bemﬂ* built close .

against the outermost tubes D, the top wall
(See Figs. 1, 2.)

K K’ are similar brick coverings or tiles
placed between the lowest rows of wqter tubes
D. (see Figs. 1, 2.) Ifarther, the tile cov-
ering IK 1s placed to abub against the front
head - chamber, while the opposite tile, K,
abuts against the partition or diaphragm, as
shown. DBetween both the tiles KX K’ there

- 18 left & passage or throat, I, for the passage

40
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of the gases, heat, &e. These tiles K X’ cause
2 more complete combustion of the fuel before
escaping from the furnace, and the gases, heat,
&ce., escaping directly from -the furnace are
forced to . converge in their upward passage
through the thr mt k, thence spread in the di-

]ectlon or take the further course among and | r

outside the inclined water-tubes.

I are tiles or castings having a single lon-
eitucdinal hollow or trough shape on one side,
or made trough shape on both its upper and
lower sides. (See Figs. 4,10,15.) These tiles
or castings are so placed between the water-
tubes that, with their contiguous tubes, they
form troughs to colleet soot and ashes, which
can be blown oif by asteam-jet through the hol-
low stay-bolt opening just above such tile or
casting. (See Figs. 4, 10,.15.) The tiles K’
and tiles or castings IK* are made in short see-
tions and of substantially the form shown, so
that they may be inserted or 101110?&(1 after
the boiler is set ap.

1; Il are sets of deflecting plates or tiles

placed in an inclined position between the top
rows of water-tubes, the one set extending
from the partition-wall to the front a certain
distance. The remaining set are located in a

similar manner to the rear of said partition-
(Allshown in IFigs. 1 and 2.)

wall. Thesaid

to tollow the course indicated by arrows, (see
Figs. 1, 2, 4, 13, 15,)—that is to say, s said cur-

rents? as they strike the under forward por-

tion of the boiler, are compelled to pass along
the under surface thereof until they reach the
rear bottom portion of the boiler; thence said
gases, &e., are forced downward between the
water-tubes in the combustion-chamber to the
rear of the partition-wall.  Ifinally, said cur-
rents pass out of the fiue, chimney, or uptake.
It will be noted that the currents of hot gases,
heat, &ec., rising upward to reach the under

forward 1)01 tion of the boiler, are constantly 1n-

tercepted by some fresh-water tube, and, strik-
Ing against same, said currents are constfmtly
br oken 1nto fresh volumes; also, that the same
process takes place when the eurrents descend
at the oppositeside of the combustion-chamber
and until the currents reach the proper pointof
inal passage and exit. By thismeans the im-

 —

portant resultis gained that the onterenvelope

of the flame or gas which has been cooled by
contact with a water-tube does not come in
contact with the next water-tube. This tube,
by 1ts position over the center of the spaces,
divides the current of the gas or flame, so that
the central or hottest portion of this gas or
ftame 1s made to strike and envelop it.

H represents the outward or surrounding
sheets or covering . with space between same
and the sides and top of the boiler leading to
the uptake or stack used for locomotive and
marine boilers. (See Ifigs. 12, 13, 15.)

For marine boilers I employ the lower lon-

gitadinal tubes or waists, ¢’ C* to give in-
creased heating-suriface, aid the cirenlation of

water, &ce. Sald wailsts are located to rest
ag musb the side walls of the furnace. The
ends of said waists are joined in open commu-

nication ‘E‘ilth the respective head-chambenrs.

(See Fig. 2.)

I clalm—-
1. In a steam- '3‘61161 ator, the watm tubes ar-

hmring head-chambers or water-legs connected
with a circulating drum or drums, the combi-
nation therewith of stay-bolts, substantially
as described—that 1s to say, one -stay-bolt be-
tween each pair of hand-holes or water-tubes
1n the alternate horizontal -and vertical rows
of holes and tubes—as specified.

2. The combination, with the upper shell or
circulating-drum of ‘1 water-tube steam-gen-
erator, of a mud-drum mounted within said
circulating-drum below the normal water-line,
the feed and outlet passages being at the same
end of the mud-drum, so that the current 1is
opposed to the feed- cunent and 1s deflected
backward by the upward current in the water-
len

In awater-tube steam-generator, the com-
buﬂtlon with the mud- drum T, of the deflect-
ory, fumno‘ed across the head of the water-leg
A, for deﬂeetmﬂ the upward current toward
the mud-dram, thereby tending to hold the

- contents ofthe mud-dram within. the same, and

anged 1n horizontal and stqggeled rows and .
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finally dellecting the current from it toward
the rear end of the generator, as set forth.
4. A water-tube boiler having water-legs of
the same dimensions attached directly to the
5 drum at right angles, so that the head-plates
and tube-sheets are duphcates of each other,

and whose openings into the drum are of ap--
proximately equal area or capacity with the

aggregate tube area, whereby unobstr ucted

10 circulation and convemence and economy 1n
ﬁttmg, shaping, &c., are obtained.

5. In a steam- generatm the series of water-

- tubes D, arranged in horizontal and staggered

- rows, and communicating with the front and

15 rear chambers, A" A% as described and shown,

the inclined plates I M between the said wa-

ter-tubes, the former extending from the dia-

phragm to near the front head-chamber, the

latter tiles or plates extending from the dia-

20 phragm completely to the rear head-chamber,

the diaphragm (¢, and thefurnace and its grate,

by means whereof the currents of hot gases,

&c., are deflected between the said water-tubes

 and under the surface of the boiler, in'the man-
25 ner and for the purposes set tor th.

6. In a steam-generator having water-tubes

D, arranged 1n horizontaland sbaﬂ'germo rows,

as described and shown, and communieating

with head-chambers A" A% having hollow stays

30 a,thetiles K? each of which is placed below the

opening of the hollow stay and longitudinally

between three of the said water-tubes, form-

ing, with the latter, a diaphragm or trough

for the horizontal eirculation of the gases, and

25 means to collect soot, ashes, &c. |

7. The combination, in a steam-generator,
of the water-tubes 1), the head-chambers A’
A’ with or without the lower boilers or wailsts,
C" O ‘the steam~drum, the diaphragm G, the
deﬂectmﬂ plates L. M, the tile coverings KK", 40
and throat or passage-way k, all said parts con-
structed and arranged to operate in the man-
ner and for the purposes set forth.

8. The improved steam-generator, consist-

ing of the essential parts, viz: the head-cham- 45

bers A’ A2 the water-tubes D, the boiler B,
hawng mud-catcher T, feed- plpe Q, blow-off
pipe ¢, diaphragm G, 'tiles K K’, deflecting-
plates L. M, furnace-cha-mber, and chimney-
exit, all said parts construacted and arranged 5o
to operate substantially in the manner and for
the purposes set forth.

9. In a steam-generator, the combination of
the series of water-tubes D head-chambers A’
A’, the latter communicating with the boiler 53
at its forward and rear portions, the head-
chambers further having the large and smaller
hand-holes D* D, each closed by inner and
outer covers, b d, fastening-bolt ¢, and the tubu-
lar stays a, arranged with relation to said hand- 6.»
holes, all constructed in the manner and for
the pm, poses set forth.

In testimony whereof 1 have hereunto set
my hand in the presence of two subscribing
witnesses.

HERMANN HEINLE.

- Witnesses: -
BERTHOLD ROI,
CARI. NEUER.
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