~ (No Model.) 9 Sheets—Sheet 1,

A. HEBERER.
STEAM GENERATOR.

No. 541,539, Patented June 25, 1895.

. 3 S, _
_-TT'—r' ‘ O TTTFT]
1 = = __—-_
Jo=2s — = =il |
Ay §
N’ == — -
IS, _
Gl - =
| PP ,U- , o [ — -
. h % 1'= = L
=t i
. o
Ot o HiNl
. i) % = lihls
.L_'J, j == = KUl Haal »
_Lﬂ | H_
|  §_ = s
j. = =l "_'i
i = _— [ il
q B E 1l e
i = =
g 'I_ __..
>/ | iy
o LA
| & , b HH
‘#;- o d ed =11 .:... .,J:.- ngnps ‘.1[ | _
1] | el | y
[ 7  %$ ﬁi. —
9 -

FiG 1.

WITNEEEEE.

A Fogrss,

Marous Lowe

" i
slolelele N ==
O%OOOOO —+ —

OOO0000O NE¥E e e e R
OOO000 F -

|
-L--I-l-—"-—--i-i—--l-l-—-i---l—-—--'-l-l-.—.---

QOOOOQO0O OO0

OO0 -0

Hi
TN
N

]

o

2%

INVENTDH
73%;2)

%A 4:3/74

.THE KORRIS PETERS CO., PHOTO-LITHO,, WASHINGTON, D. C,




(No Modei.)
A. HEBERER. 2 Sheets—Sheet 2

STEAM GENERATOR.

No. b41,5
-- ,009.
- ~ Patented '
. June 2b, 1
~'!  895.

.....
A @ O
e - ..
S |- O
S O
] ()
Sl | Siill
S o @
W & & C
2 = [
o) @
s Is
®
Q- e Pl
_ | ¥ Fx.i. :
ﬂ*“"‘% - C
i | C
S @) 4iC
% (= )
H .‘ .
__ e
S willy ol -
{11 N C
< @ ) J e
. . ' ®
ol Jomii My -
e = 2
hj g "lq‘ S
g 3 ® ()
; i@
| i
. (@ (U
1 ! . () | ==
l ! .1 > . :ﬁ = =
gi l-li”‘" M = E - =
3 8T | THaEhl s G
4 T th TIRHEER: ; " = = S = )
g i | (@] el | == == L
@‘ ..IL1hJI'- L @ AL = — — = "5-_-'*.‘-'-"
'@F {1 () d q_i : = =
O - E ] e : . =
'g i F'. L[ C * \g' tr:*‘%
.@ II.-':. I ' | . OS !'}-.-:._:_;{r\_
- K T e o]
& E IIF'B q. I () | o l[?/ﬂ" |
S a| | : ® B = | L 5\\3“\3}}}}}_2
< g . | @ NI : o [l >
< : II“)I | | Ol ™ N
&l ' .'ﬂ : : C W ) Ve a}\\\\\\\
& BYSE R I | C. N il | ? A
Sl | : S ' | 3\3&_\3&*“
@ I I I ""‘m @ - bR
°| 1L = . =
| el v Ny L
: e |
- - B S—— 1l NE == 1
[INESRES X o U i | ‘ _
| ﬁ_. xq |
] ' o
= INVENTOR

-%M

Jovs CUHAE3.

¥ L]




LO

20

25

30

35

40

UNITED STATES

PATENT OFFICE.

 ADAM HEBERER, OF ALAMEDSA, CALIFORNIA.

STEAM-GENERATOR.

SPECIFICATION formmg part of Lettel.a Patent No. 541 539, dated June 25, 1895
| Apnhcatmn filed March 6 1894 Senal No, 502, 565. (Nu mudel )

To all whom it QY CONCEFTL:
Bé 1t known that I, AbDAMm HEBERER a 01L1-

zen of the United Stateq residingin Aldmeda |

in the county of Alameaa and btate of Cah-
fornia, have invented certain new and useful
Improvements in Steam-Generators, of which
thé following is aspecification. |

The ObJE’:Ot of my present invention is

mainly to increase the water-space and the

generating capacity of a horizontal steam-
boiler without enlarging the grate-surface or
changing the dimensions of the structure of
the boiler itseif; but in-additiontheretol aim
to construct a boﬂer—settmﬂ' which shall be
adapted to mostall if not all the various styles

of horizontal steam-boilers now in use, and
‘which, taking the place of the brick-work set-
ting heretofore used converts the space taken
up by the brickwork into water-holding and.
steam-generating flues or passages; thestruet-

ure being of such character also that it fur-
nishes both the necessary support and setting

for the boiler and forms closed sides or walls*

to the combustion-chamber and passages be-
neath and along the sides of the boiler.
To these ends and objects myinvention con-
sists in a boiler-setting constructed of water-
tabes combined and armnﬂ'ed in perpendicu-
lar and horizontal sets so connected together
and to the water-spaces and steam-spaces of

the boiler that they form extensions thereof

alongthesidesof,and around, the combustion-
chamber, closing in the combustion-chamber
and passages under the boiler and also con-
stituting the outer walls or sides thereof.
These improvements and the manmner in
which I proceed to construct and apply the
same are explained at length in the following
descmptmn reference bemn' had to the ac-
companying drame'S, formmn' part of this

- specification.

- bridge-wall.
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Figure 11is a front elevatmn of a stea,m gren-

erator embodying my improvements with the

front of the fire-box and ash-pit removed and

without the breechingon theend of the boiler.

Fig. 2 1s a side elevation showing a portion
of the length from the front end along the
fire-box and for a short distance beyond the
T'he cuter metal doors or pan-
els on the outside and the filling between the
tnbes are omitted in this figure. Fig. 3 is a
top view with partsin horizontal section. The

,the boiler and the fire-box are in place

,'su1fac

omler is removed from one mde of the horizon-

tal center line = to expose a portion of the .

system which lies beneath the boiler,and the
wall of the upright tubes, along one slde of the

fire-box and combustion- chcunber iscut away
Fig. 4

on a -horizontal line, as at y v, Fig. 2.

55

represents, in longitudinal sectlon and on an

enlarged scale, a portlon of one of the horizon-
tal top tubesand the ends of the upright tubes
seated in the horizontal tube, showing the

‘manner of closing the hand-holes along the

top of the horizontal tube and of fixing the
ends of the upright tubes in place. Fig. 5 18

a front elevation of the boiler-setting before
Fig.

60

6 is a vertical ¢ross-section of the top and bot-

tom horizontal tubes and the ends 0f an up-

right tube set into them.

- A— indicates the shell of an ordmary mul-
tifiue-boiler of the horizontal type with the
breeching and up- take removed from the
front end _

B— indicates the fire-box or fuel chamber,
——-(J-—- the bridge-wall and —D-— the grate
E—is s the smoke-box or space at the
rear end where the flames and products of
combustion fromthe fuel are returned throun*h
the boiler-flues.

The space —F— extendmﬂ' from the bridge-
wall back to the smoke - box beneath and

G— indicates the cast-iron front in which

75
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partly up the sides of the shell is' the combus-
‘tion-chamber.

are the usual fuel-openings, draft-openings,

door-frames and hmo'ed doors of the fire-box
and ash-pit of the bmler This frontis shown
in Figs. 2 and 3, but is omitted from Fig. 1.

- H—H mdmate courses of brick-work form-

_mﬂ' g foundation for the boiler-setting a,lonﬂ'

the sides and under the bmler—shell at the
front in an mverted drch over the ﬂ'mte SUur-

face.
—H?— —H*—are brick- ka filling in the

space between the cast-iron frontand ‘the end

901 |
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of the shell on the sides to close m the fire-

box space.
I-—is a strap or stirrup on Whlch tne brick-

work arch rests.
The fire-box is divided by a partltlon wa,ll
—H?*— into two parts of equal size; the wall

being carried from the cast-iron front plate
back to the bridge-wall.

1CQ
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Connected to the boiler-ghell under the bot- | tubes are contracted at both ends so that a

tom or lowest part of the water-space and also
to the upper part of the same space is a sys-
tem of water-tubes composed principally of
horizontal tubes —1, 2, 4— and apright tubes

6—G— of which the latter are arranged in
close order on the sides of the fire-box along
the combustion-chamber and around or across

the rear end, so that they close 1n the sides of -

these chambers and are exposed to the flame
and heat, while the former set join and con-

nect these upright tubes at top and bottom

intoa general circulating system and also with
| of the tube then comes to a seat on the rim

the Wa.ter-space of the boiler.

The bottom set of the horizontal tubes is
composed of the outer tubes -—1— supported
by the courses of brick-work along both sides
of the boiler and across therearend, and the
intermediate tubes —2 2— also laid lon-
eitudinally from front to rear. The ends of
these tubes —1 1—2 —2— are brought
through the front-plate —G-- and are pro-

vided “With screw- caps —1°—2" or they are

otherwise closed at the ends in suclk manner

that they can be uncovered whenever it isde- -

sired to clean out the tubes. The intermedi-

ate tubes —2— —2— are jJoined at the rear
ends to the outer tubes —1

- —]1— and the

last mentioned tubes are connected also

across the rear end of the boiler.
Ordinarily, I construet theouter tubes —1

- of sections united by flanged joints —3—23,

35
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but the intermediate tubes —2
ous, or without joints.

of the boiler as well as other conditions which
may be found to exist, as where this water-

tube setting is being applled to a stationary-

boiler .;Lheady 1n plfl.ce and the room around
the boiler will not allow long tubes to be

handled conveniently, and where such system
of tubesis to be substituted for a brick-work:

setting in a confined space.
The top ones —4
set directly above and parallel with the bot-

tom tube —1— and extend in the same man-

ner both along the sides from front to le.:su "

~and across the back of the boiler.

50
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On the inner side of the tubes —4, or 1113,1;
side -next the boiler are short bmnehes or
unions —5-— with flanged ends shaped to fit
the carvature of tbe boiler-shell and fixed
over openings cut in the shell; suitable fas-
tenings being used, such as 1nets, or othel
means to secure tl”ht—JOlIltb

The upright tubes —6— of the system are

fixed at the ends in the tubes —2—and —4—
in close order and even row along the side of

the fuel-chamber —B— and the combustion-

chamber —F. A row of holes is made along.
the top of the lower horizontal tube —I1—
and a similar row is made along the under ;

- side of the top tube —4, those in the one tube

being in line with fhose in the other tube to-

receive the before-mentioned tubes —06—in
upright position. The manner of setting the
upright tubes is shown in Ifigs. 4 and 6. The

- arecontinu-
| Such details of con-
struction, however, are governed by the size

of the honzontal tubes

copper packing ring —9*—

l

neck —7— of suitable diameter to enter the
opening in the horizontal tube is formed on
each end for a short distance.

The tubes —6—— are set in place bv insert-
ing the upper end into the top tube —4—
aud pressing it upward until the lower end
clears the bottom horizontal tube, and after-

ward bringing the tabe toward a perpendicu-

75

lar position until the contracted lower end

comes in line with {he opening in the bottom
tube —2— and then dropping that end into
place. The shoulder —x— on thelower end

around the opening as shown in Kig. 5 and
holds the tube from dropping any lower.
The ends of the upright tubes are fixed in
the openings in the two tubes —1--and 2

and tight joints are produced by expanding
or flanging the ends of the tubes from the

insiae.

‘Hand-holes —8— in the top of the horizon-
tal tube —4— afford acecsss to the tubes for
this purpose; one of the openings being lo-

cated over-and in line with the end of every
upright tube; so that a suitable tool can be
‘inserted and worked from the outside through

the hand-hole and through the upright tube
to flange or expand the Tower end as well as
the upper end of the tube. Through these

hand-holes, also, the interior of the upright
tubes can be cleaned from time to time by
means of scrapers and other tools inserted
through these openings and worked from the

outside. |

Kach hand-hole is closed by a hand- hole
plate or stopper and fastening composed of a
conical stopper —9 haviug taper-sides, a

the - conical st()pper and the surrounding
walls of the hand-hole or opening, a circalar
cap or top-plate —10— setting upon the rim of
the hand-hole and a bolt 12—~ with a head

‘13 on the lower end and a slot 156 through the
shank near the upper end to which is fitted a ,
wedge or taper-key —14. |

lee inner face or walls of ithe hand-hole
and the adjacent surface of the stopper —9—
are made with the same degree of taper or
inclination, and the bottom or greatest di-

ameter of the stopper 18 bomewhat smaller

than the smallest diameter of the hand-hole
at the top, so that the stopper can be with-

drawn from the hand-hole when the packing

ring —9*— is removed. These parts consti-
tute a simple and effective means of closing

joint at these openings; and as the stopper

and the other parts of the fastening can be
removed and withdrawn from the hand-hale

it will be seen that a clear passage and unob-
structed access to the interior of the tubes is

afforded for purposes of cleaning or for re-

pairs. A stopper and fastening of this char-

acter is an important feature in this system .

of water-circulating tubes, as it not only en-
ables steam-tight Jomfs to be. maintained un-

- inserted between

80
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der any pressure, but it also allowsthe parts
to be removed and- replaced with ease and
without loss of time and is much less expen-
sive and more readily managed than where
screw-joints and nuts are employed.

- The upright tubes —6— fixed in close or-
der between the top and bottom horizontal
tubes as before deseribed are exposed on the
one side for the full length and for about one
half the circumference to the direct heat in
the fire-chamber and the combustion-cham-
ber, but on the onter side they would be ex-
posed to the atmosphere and considerable
loss of heat would ensue unless covered or
jacketed in some manner to prevent such ra-
diation. _
cure the best results in the operation of these
auxiliary steam - making passages I cover
with some non- conuuetmﬂ' substance or ma-
terial ithose sides or surfaces of the apright

tubes —6— which are farthest from the flame

and heat - conducting spaces and passages

and which are not directly exposed. to the
heat.

All the crevices and spaces between
the upright tubes are tamped and packed
with cement or some composition capable of
standing the heat such as asbestos or mag-
nesia and the exposed sides of the tubes can
be covered also with such composition. 1
prefer, however, to protect such outer faces
or sides of the wall of tubes by sheét iron
doors or panels —M— set between the upper
horizontal tube and thelower horizontal tube,

as shown in Fig.-5; because in case of repairs

or to give aceess to the interior spaces beneath
the boiler the upright tubes can be taken

out by cutting them off at the neck. These
doors or panels are placed all around the |

wall of upright tubes or fastened by bolts or
other suitable means the bottom edge resting
on the lower horizontal tube or upon ‘the foun-

~ dation support under-that tube, and the top

4.5

§0
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edge setting under or against the top hori-
zonml tube. If the surface of the tube last

mentioned be finished with flat faces, as |

shown in Figs. 3, 5 and 6, the panels before
mentioned can be set aﬂ'amst the outer per-
pendicular flat face of the tube. Careshould
be taken in closing the joints and covering
the tubes on the ontside to secure tight joints.

The openings between the tubes where the
contracted portionsornecksaresituated along
the perpendicular sides of the setting are
filled in with tiles suitably shaped for that
purpose, and in like manner the opening or

space between the inner side of the horizontal

tubes —4— and the shell of the boiler are

filled in and closed by tiling fitted to both
surfaces. It should be mentioned, also, that

the upper part of the boiler-shell from the top

horizontal tubes of the boiler-setting over the

entire length of the shell is usually jacketed |

with boiler-covering material or composition
of some kind.

As the top tubes -**4-— of the system of
tubes already described are connected with-

~ the upper part of the boiler-shell by the

- Therefore, to avoid this loss and se-

I

branches or couplings so also ave the bottom
horizontal tubes connected to the lowest part
of the water space of the boiler by a series of

‘hollow legs or tubes —16— —16— so that the

water stands at all times at the same level 1n
the surrounding outer tubes as it does in the
boiler and active circulation through all the
tubes of the system is also secured.

- T set the connecting tubes —16— beneath

the boiler in number “and also in position to
secure the best results in these respects, and
also to brace and steady the boiler.
instance the central row of tubes that connect
the boiler with the central one of the inter-

70
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Thus for

8_0 .

mediate tubes —2— being directly under the -

shell are placed perpendicularly while the
outer rows are set diagonally or with an in-
clination toward the center from bottom to
top. - In most cases these tubes will carry and

support a horizontal boiler without other

means, but the construction afiords room be-
neath the boiler and between the tubes to run
stays and brace-rods from one side to the
other, and also from the sides down to the
bottom horizontal tabes for addttwnal stiff-
ness. |
‘Several of the upright tubes are left out at
the rear end and a door frame with a hinged
door is set into the opening to afford ready
access to the smoke-box for clea,n,ing ouf the
boiler flues and for other purposes. Theopen-
ings in the top and bottom horizontal tubes
for setting the upright tubes and the hand-
holes are omltted at the rear asshown in Iig.
3 when a door is fixed in the setting.

All the above described tubes and connec-
tions that form the boiler-setfing are seen

in Fig. 5 of the drawings and the details of

constructmn with respeet to the joints and
manner of connecting the horizontal and up-
right fubes and the meansof closmﬂ' the hand-
holes are given in Figs. 4 and 6. A setting
of this character can be applied to consider-
able advantage to a horizontal boiler of most
any of the tvpes now in use in place of the
ordinary boiler-setting and with considerable
gain in steam- makmw capacity without in-
creasing the ﬂ*rate-surface and combustion-
ch&mber |

Having thus fully described my invention,

00

95
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what I claim as new therein, and desire to se-

cure by Letters Patent, is—-’-—_
1. The improved steam-generator, compris-
ing a horizontal boiler shell havmn' return

fire- tubes, the external water-tubes extendmw _

horizontally from front to rear and across the*
end both at the top, and at the bottom, and
along the sides of the fire-chamber and the
combuqtlon chamber at the bottom; interme-

diate water-tubes between and parallel with

the lower course of outer tubes, extending
longitudinally from front to rear under the
boiler and united at the rear to the external
bottom-tubes; standing-tubes connecting the
sald intermediate tubes with the lower-part
of the water-space of the boiler-shell; the up-
right tubes arranged in -close order along the

120
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sides of the fire-chamber and the combustion- | each upright tube, a tapering hand-hole plate

chamber and forming the perpendicularouter
walls or sides thereof; couplings or branches
connecting the top longitudinal tubes with
the boiler-shell; removable panels or doors
against the outside of the said wall of up-
right tubes fitted to close the spaces between
the tubes, and a fire-chamber having fuel and
ash-pit openingsin the front, construeted sub-
stantially as hereinbefore deseribed.

2. A Dboiler-setting for a horizontal steam-
boiler consisting of the upright, circulating
tubes connected in closeorder at top and bot-
tom by continuous horizontal tubes; interme-

diate tubes laid horizontally through the cen-

ter of the space inclosed by the said upright
tubes and connected at oneend to the bottom
set of the horizontal tubes, the said bottom

tubes presenting open ends to the front of

20

25

the setting and having means to close them;
standing tubes or legs adapted to connectthe
bottom tubes with the lowest part of the

water space of the boiler; and horizontal top-

tubes connecting all the upright tubes to-
oether and having along the top a hand-hole

with a tapering inner surface over the top of |

with a soft-metal packing-ring and a slotted
bolt and key as a means tohold the said plate
in place, as hereinbefore described. B

steam-boiler, of the upright water-circulating
tubes forming the sides or walls of the fire-

chamber and the combustion-chamber of the
boiler, the horizontal top tubes extending
i around the hoiler and connecting the upper

|

ends of all the upright tubes with the water-
space of the boiler, the horizontal botltom
tube connecting the lower ends of all the up-

right tubes together and the intermediate

horizontal tubes and series of short upright
tubes connecting the said bottom tubes with
the lowest part of the water-space of the
boiler; the said intermediate tubes and short
connecting tubes extending through the fire
and combustion chambers, as described.
In testimony that I claim the foregoing 1
have hereunto set my hand and seal. o
ADAM HEBERER. |L.8.]
Witnesses: -
EDWARD K. OSBORN,
R. M. EDWARDS.

30
3. The combination, with a horizontal
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