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UNITED STATES PATENT OFFICE. 
JOHN KLING, JR., OF PHILADELPHIA, PENNSYLVANIA. 

SECTIONAL STEAM-GENERATOR. 

SPECIFICATION forming part of Letters Patent No. 376,098, dated January 10, 1888. 
Application filed April 11, 1887. 

To all ?p/L??, i? ??? ????er?, : 
Be it known that I, JoHN KLING, Jr., a citi- | 

Zen of the United States, residing at Philadel 
phia, in the county of Philadelphia and State 

5 of Pennsylvania, have invented certain new 
and useful Improvements in Sectional Steam 
Boilers, of which the following is a specifica 
tion. 
My invention has relation to sectional steam 

lo boilers; and it has for its object a construction 
of the sections which admits of easily and eco 
nomically connecting any number of sections 
together, of correspondingly removing any 
imperfect or worn-out section from a group of 

I5 sections for replacement, of presenting a large 
extent of heating-surface for each section, and 
of providing a tortuous path through a group 
of Sections, for the products of combustion and 
heat-currents, whereby part of each section is 

2O directly and the remaining part indirectly ex 
posed to the heat of the fire-box to fully utilize 
the caloric of the same to the greatest possible 
advantage before escaping into the stack or chimney. 
My invention accordingly consists of the 

combination, construction, and arrangement 
of parts, as hereinafter more fully described 
and claimed, having reference particularly to 
a steam-generator section of preferably a rect 

3o angular configuration, having outer long and 
inner short legs, with open space between the 
long legs and below the short legs for fire. 
box or furnace, and above the short legs and 
between them and the top of the section an 

35 other open space or flue, which acts in con 
junction with suitable vertical and horizontal 
flanges projecting from the front and rear 
sides of the section (when a number of sec 
tions are grouped together to form a genera. 
tor) to direct the heat-currents and products 
of combustion first against thesides of the sec 
tions forming the fire-box, and then from the 
fire-box to said flue or opening in the sections 
above the fire-box to the top of the sections, 
and thence over the top and down the outside 
of the sections to the stack or chimney, suit 
able bolt-connections being used to secure or 
group the sections together, and a suitable 
casing and cleaning or blow-out pipes being 

So provided for the sections. 
Reference being had to the accompanying 
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drawings, which illustrate a sectional steam 
generator constructed in accordance with my 
improvements, Figure 1 is a longitudinal sec 
tion of same; Fig. 2, a broken horizontal sec. 55 
tion showing location of stack or chimney 
with reference to the generator; Fig. 3, a sec 
tional detail, drawn to an enlarged scale, of 
end caps for the bolts connecting the genera 
tor-sections; Fig. 4, an end view, partly broken 6o 
away, of cleansing or blow-off pipe for the - 
generator-sections; Fig. 5, an elevation of a 
generator-section detached; and Fig. 6, a like 
view showing its surfaces fluted, corrugated, 
or otherwise formed to afford increased heat- c. ing-surface therefor. 
A represents a generator composed of sec 

tions a a, which are preferably of a rectangular 
form, as shown, arranged vertically side by . 
side, with intervening spaces and connected by 
bolts B. Each section has two outer lower 
legs, a, which form part of the section, and 
between these are one or more separate shorter 
legs, a. Both of these legs bound a space, a, 
in each section for making a longitudinal fire 
box or furnace, C, When a number of Sections 
are grouped together, as shown in Fig. 1, into 
which the short legs a depend. Above the 
latter and between them and the top of each 
generator - section is preferably an oblong 
opening, D, having at its bottom and on each 
side of the section edge flanges or projecting 
ledges d. A like flange, d, is provided at the 
top edges of each section on each side thereof, 
and like flanges, dº and dº, are respectively lo 
cated or formed at the vertical edges of the 
openingsD and at the outer edges of the legs a?, 
on both sides thereof, which vertical flanges ... 
extend or pass up to the top flanges, d". The 
edges of these flanges come together or meet 
when the sections are grouped together to 
provide intervening spaces e and e between 
adjoining sections, the spaces e communicat 
ing directly with the fire-box Cand extending , 
up the legs a to the top of the sections, and 
the spaces e' being cut off from such direct 
communication by reason of the flanges d and 
d” of each section joining each other, as indi. 
cated more plainly in Fig. 5. - 
The various bolt-openings 1, 2, 3, 4, 5, 6, 

and 7 in the sections are made considerably 
larger than the diameter of the bolt B, pass 
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ing therethrough, and these openings on one thence into flue l', to the top flue, h, and side. 55 
side of the section having a female joint or 
socket, b, and on the other side a male joint, or 

5 properly placed side by side the male parts 
of one fit into the female parts of the other, to 

IO 

z () 
necessary, and, if desired, the remaining caps, 
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coupling part, b, so that when two sections are 

make joints between the sections, which joints 
are made water - tight by suitably inserting 
asbestus or other desired gaskets, b, between 
said parts, as desired or as shown in Fig. 1. 
The end sections are provided with suitable 

caps, f, for closing said openings, and in these 
caps the bolts have their bearings, as indi 
cated, so that the sections of a group commu 
nicate with one another by way of openings 
1, 2, 3, 4, 5, 6, and 7 at the top, bottom, and 
intervening parts, and also at their short legs, 
a'. The end caps for the latter may be fur 
nished with suitable blow-out or cleansing pipe 
connections, gig', suitably valved, as deemed 

or such as are essential, may also be furnished 
with blow-out pipes. 
The sections a may be plain, as shown in 

full lines, Fig. 5, or their surfaces adjacent to 
the fire-box and heatflues may be provided 
with projecting lugs, pins, or ribs for increas 
ing the extent of their heating surfaces, as in 
dicated by dotted lines ac; or the section sides 
or surfaces may be fluted, corrugated, or simi 
larly configured for a like purpose. The sec 
tions are preferably arranged or located within 
a casing or brick-work, H, having lower back 
flue, h, which leads to section-openings D, and 
front upper flue, l', communicating with open 
ings D and the top and side flues, lili, re 
spectively, of casing H. From the bottom, 
preferably, of the flues l'a short flue, h", leads 
to a stack or chimney, l. This described con 
struction of sections and casing provides a 
tortuous passage-way or circulation for the 
products of combustion and heat-currents 
through said parts. Thus the flames in the fire 
box come into direct contact with the long and 
short legs of the sections and pass directly 
into the spaces e between the sections to the 
top of the same, being confined thereto by the 
flanges d' and d". The products of combus 
tion and heat-currents circulate, as indicated 
by the arrows in Fig. 1, from fire-box C to flue 
h, into and through section-openings D and 
into the spaces e between the sections, being 
confined thereto by the flanges d d" on the sec 

From openings D the circulation is tions. 

flues, l, of the casing, to the chimney or stack 
flue h", so that all the surfaces of the sections 
are successively exposed to the heat-currents, 
and part of said surfaces are directly exposed 
to the flames in the fire-box, to accomplish the 
best possible results in an economical manner 
as regards the amount of consumption of fuel. 

In grouping the sections a the edges of their 
flanges d d' d' d' are preferably covered or 
smeared with red lead, fire - clay, or other 
material to make tight joints between them. 

It is obvious that the details of my improve 
ments may be varied without departing from 
the spirit of the same. 
What I claim is 
1. A steam generator section having outer 

lower legs, a, shorter intermediate legs, ct, 
bounding part of a direct flue or fire-box space, 
a', and a return-flue, D, separate from and cut 
off from ?lue a' by edge flanges, dd, substan 
tially as set forth. 

2. The combination of a series of steam-gen. 
erator sections having lower direct flue, c', 
and upper return-flue, D, cut off from flue a”, 
bolt-openings, end caps.f, and bolts B, passing 
through the sections and said caps, substan 
tially as set forth. 

3. The sectiona, having opening D, flanges 
did' d' d', and depending short legs or limbs a, 
provided with bolt-openings which have male 
and female couplings, respectively, on oppo 
site sides of the sections, substantially as set 
fortlh. , 
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4. In combination with a casing or brick 
work having top, side, front, and rear interior 
flues, a sectional generator having through it 
a fue near its top part communicating with 
the front and rear casing-?lues, and a fire box 
in the generator-sections communicating with 
the rear casing-flue, substantially as set forth. 

5. The sectional generator A, in which the 
sections a have flue-openings D and fire box 
spaces at, in combination with casing H, hav g Iti, 
ing front, rear, and top flues con municating 
with a stack or chimney, substantially as set 
forth. 

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

JOHN KLING, JR. 
Witnesses: 

FREDK. A. SOBERNHEIMER, 
S. J. V.AN STAVOREN. 
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