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To all whom it ﬁwy' com’em:_

Be it known that I, RoBerTt C. STEVENS, 2 citizen of .

the United States, residing at Indianapolis, in the
county of Marion and State of Indiana, have invented
certain new and useful Improvements in Steam-Boil-

‘ers; and I do hereby declare the following to be a full,
clear, and exact description of the invention, such as |

will enable others skilled in the art to which it apper-

‘tains to make and use the same.

This invention pertains to water tube bollers and re-
lates more particularly to that class of water tube boilers
in which are employed lower water tubes, upper water
or equalizer tubes, and superheating tubes, the latter
delivering steam to a steam drum. In this class of
boilers the water tubes and equalizer tubes are ex-
panded at their ends into water legs or headers.

The present improvements relate to the arrange-
ment, construction and combination of the headers,

tubes and steam drum.

The objects of the invention are to insure a high de-
gree of superheat, quick and efficient steaming, free
circulation, full throat area, economy and simplicity
of construction, ease of cleaning and repairing. and
increased strength enabling the boiler to work with a
high factor of safety for a given weight of metal, ingur-
ing both durability and lightness (considering allow-

able pressure) and saiety
Another object is to Increase flexibility and reduce

‘the liabilty of leakage in joints caused by expansion
and contraction and to not only eliminate seams in’

contact with the hot gases, as is done in some boilers of
this type, but also to render unnecessary any rivet

heads in contact with gases. |
With these objects 1n view, and certain others which

will appear later in the specification, my invention

consists in the devices and combinations illustrated

"in the accompanying drawings a,.nd the equivalents

thereoi.
Figure 1 is a part sectional side elevation, broken

away in part, showing the headers, tubes and steam
drum. Fig. 2 isa front elevation, the left hand side of

 which is a section on the line y— of Fig. 1. . Fig. 3 is

45

an enlarged detail showing the manner of aﬁsemblmg |

the tube and handhole sheets.

‘As is clearly shown in the drawings, the boiler con- |

sists of a lower bank of straight water tubes (1), ex-
panded at their ends into a front tube sheet (2) and a
rear tube sheet (22); an upper bank of equalizer tubes

(3), which may be located at the normal water line of

the header or below it, to equalize the pressure and
keep the waiter level constant,—these tubes being

also expanded into the tube sheets (2) and (22)—a

bank of superheating tubes (4) expanded at one end
into the front tube sheet (2) and connected at the other

55 cnd to the steam drum (). | , |
The water tubes (1) ‘which are preferably inclined | equalizer tubes (3) and the superheating tubes (4) ter-

to assist circulation preferab]y enter the tube sheets

(2) and (22) at right angles.  °

The equalizer tubes (3) are preferably horizontal,
though they might be inclined; and are preferably
straight and enter the tube sheets (2) fmd (2%) at right
angles.

The upper parts of tube sheets (2) and (2%) are pref-
erably vertical to receive the straight horizontal equal-
1zer tubes and the lower parts are inclined to receive
the inclined water tubes (1). " The tube sheets are
preferably made of a single sheet of metal to avoid ex-
poéing seams or rivet heads to contact with the hot
gases, and are (if the equalizer tubes are h{mmntal)
bent on the line between the tubes (1) and (3) to give
the required inclination to the water tubes, and to per-
mit the tubes to enter the sheets at right angles.

The front tube sheet (2) extends up above the equal-

izer tubes to receive the superheating tubes (4).
The manner of assembling the tube sheets and the

handhole sheets is shown in Fig. 3, and the flanging

thereof is also shown. The flange (7*) of the hand-hole
sheet 7 is identical with the flanged part (2°) of the
tube sheet (2) The extremity (2°) of the tube sheet
flange is formed parallel with the flange (7%) of the hand-
hole sheet to receive it snugly. The intermediate part
(6) of the flange on sheet (2) is flared outwardly by an
amount equal to the thickness of the material used.
This construction enables both sheet (2) and sheet

(7) to be formed on'a single former and yet enables

the sheet (7) to be cased within the flange of sheet (2)

as shown in Figs. 1 and 3. |
The cost of forming and a&semblmg the headers. is

thereby greatly reduced and the cost of the dies and
formers is also reduced by about.one-half.

The joint between (2¢) and (72) may be easily rweted'

by means of a hydraulic riveter, or other suitable ma-
chine, greatly decreasing the cost of the construction of
the header and increasing its strength and staunchness.
The sheets (2) and (7) are stayed by suitable stay bolts
(8) as in flat stayed surfaces of ordinary boilers.

The rear header is similar in construction to t;he front

header.
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Suitable hand holes (10) are prowded in the front -

and rear sheets (7) and (9) opposite each tube, so that
any tube may be withdrawn, renewed, plugged or
cleaned through the hand-hole or inspected through the
hand-hole by looking through the tube from end to end.
This is true not only of the lower water tubes (1), but it
is also true of the -equalizer tubes (3) and the super-
heating tubes (4).

It has been common heretofore to make the upper
ends of the front and rear headers in the form of a cir-
cular drum. Such a drum renders inspection of the
equalizer tubes and the superheating tubes impractical.

In my present construction it will be noted that the
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minate at their front ends not in a steam drum, as here-
tofore common, but in the upward extension of the
front header, having its tube sheet (2) flat. The advan-
tages of this construction over the former construction,
in which cylindrical drums have been used, are nu-
merous and important. The equalizer tubes enter the

flat tube sheets at right angles, and are easily expanded

and made tight. The front ends of the superheating
tubes similarly enter the flat tube sheet (2) at right
angles. The equalizer tubes and the superheating
tubes are all removable through their hand hole open-
ings without disturbing the brick work of the boiler

-~ setting. All the water and equalizer tubes may be of
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hand-holes serve the purpose.
. be easily made in a forming machine and the riveting

the same length, making it easier to secure repaus and
rendering it unnecessary to keep more than one length
of tubes in stock for both the water and equalizer tube
renewals. The equalizer tubes and superheating tubes
are as readily inspected and removed through their
hand holes as are the water tubes. |
Further advantages of the flat header construction
are that no neck braces are required as is the case where
the upper part of the water leg is in the form of a circu-
lar drum. The bracing by means of stay bolts, (8) can
be accomplished. inexpensively and efficiently, be-
cause the surfaces are flat; and the stay bolts are all
straight and may be of the same length. The flat head-
ers moreover are safer because they have less bulk of

water In any one place than do boilers of the drum

construction.
No man-holes are requlred in the headers, since the
Since the headers can

can be done by machinery, the header can be manu-
factured without the necessity of peening with ham-
mers, thereby weakening the sheets and leaving ham—
mer marks on the plates.

It will be noted that the headers may be all pracm-
cally uniform in depth throughout their height. The

front and rear walls of the setting need therefore be only
of sufficient thickness to receive the header and the |

. side walls may be shortened, thus reducing the amount

45

of brickwork required below that which would be re-
quired if steam drums were used.

In connection with the header construction it will be
noticed that any header is suited for either right hand
or left hand boilers, thereby reducing the number of

headers that need be kept in stock.

00

Another important advantage this flat header con-
struction. has over drums or waterlegs with drums, is

that a special design of header 18 not required for high

pressures. Where drums are used, high pressures re-

quire specially designed drums because of the necessity

of having the connecting ligament between the tubes of

- sufficient strength to resist the circumferential pull due
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to the steam pressure. With the drums, the equalizer
and superheating tubes mnust be spread farther apart or
decreased in number for high steam pressure with the
same plate thickness, while with the flat or box header
construction the same number of equalizer and super-
heating tubes may be retained for much higher pres-
sures, or in other words, a larger number of tubes may be
used ‘with a box header than with a drum for the same
steam pressure. Iurthermore, no specially curved
tubes are necessary with my construction, but are em-
ployed in boilers having drums.

by superheating tubes.

The steam drum (5) and its arrangement relative to
the superheating tubes (4) and the headers has several
advantages of practical importance. It will be noted
that there is no tube connection between the drum (5)
and the rear header. The objects of this arrangement
are to insure perfectly free expansion and contraction
of the tubes (4) and the drum (5) which could not take
place if the drum (5) were connected to.the rear header

per part of the header, which part I will term the steam
liberating chamber, through the superheating tubes
(4) into the drum (5).
all the steam entering drum (5) shall pass through the

superheating tubes (4) and become superheated. The

liability of spraying in the rear header and the conse-
quent carrying over of moisture into the drum (5) is

climinated since there is no direct connection between

the rear header and the drum. I prefer in practice,
however, to provide a small pipe (11)to carry the con-
densation (that might occur when boiler is not deliver-

Ing steam) back into the rear header, said pipe being

provided intermediate its ends with a loop 13 to permit
movement of the superheating pipes and steam drum.

In practice I prefer to provide a feed water heater
(12) arranged above the equalizer tubes (3) in the path
of the hot gases, but independent of the boiler itself,

except for the feed pipe construction. The heater (12) -

The steam passes from the up-

This arrangement insures that
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and pipe connected therewith is illustrated in Fig. 1,

but it will be understood that any smtq,ble form of‘

heater may be employed if desired.

Having thus fully disclosed my mventmn what I
claim as new 18:—

1. A header for hoilers comprising a tube sheet, the -

edges of which ‘are flanged outwardly, the flange being
provided with an outward flare, a hand-hole sheet, the
edge of which is flanged outwardly, the hand-hole sheet
adapted to nest within the flared extremity of the flange of
the tube-sheet, and means for securing the ﬂanges of the
tube-sheet and hand-hole-sheet together.

2. A header for Doilers comprising a tube-gsheet, a
broad outwardly extending flared flange on the tube-sheet,
the extremity of the flange being hent to lie in a plane
substantially at right angles to the tube-sheet, a hand-

- hole. sheet, and a narrow outwardly extending flange car-

ried thereby and lying substantially at right angles to the
hand-hole sheet, the hand-hole sheet adapted to nest
within the bent extremity of the tube-sheet flange,

3. A header for Doilers comprising a tube-sheet and a
hand-hole sheet of corresponding area and size, and out-
wardly extending flanges on each sheet, the tube-sheet

ange Leing flared outwardly by an amount equﬂl to the
thickness of the hand-hole sheet, the outer extremity of
the tube-sheet flange being bent to lie parallel with and
embrace the hand-hole sheet flange, the hand-hole sheet
and flange adapted to nest within the outer extremity of

95
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the tube-sheet flange approximately at the junction of the

flared portion and the bent extremity.

4. A header for boilers comprising a tube- sheet an out-
wardly flaring flange on the tube-sheet, the edge of the
flange being bent to lie in a plane substantially at right
angles to the plane of the tube-sheet, a hand-hole sheét,
and an outward fiange on the hand-hole sheet cobperating
with the edge of the outwardly flaring flange of the tube-
sheet |

. The combination with a Dboiler provided with front

and rear box headers having flat tube sheets, one of the

headers adapted to have a steam liberating chamber
formed in the upper end thereof and lying in a plane above
the upper end of the opposite header, a steam drum Ilo-
cated opposite the liberating chamber, superheating tubes
connecting the steam liberating chamber with the drum

| and a condensation pipe leading from the *drum to the
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olipeeite header, the condensation pipe being looped to

.. permit movement of the superheating tubes and “drum.

10

15

6. The combination with a boiler provided with front

".and rear box headers having flat tube sheets, one ef the |

headers adapted to have a steam liberating - chamber
formed in the upper- end thereof, and lying in a plane

above the upper end of the opposite header, a steam
drum located opposite the lberating ehemher, horizontal

superheating tubes connecting the steam Iiberatinff eham-

ber with the drum, ' the superheating tubes arranged at
- right angles to the tube sheet and_acondensation pipel
..’leading from theé drum to the eppoeite header, thie con- |
. densation pipe. being looped .to permit mevement ef the
drum and superheating tubes.- .- - -

7. The combination with a boiler previded with headers,
is extended to form a steam liberating |

one of which
chamber, of a steam drum located opposite the liberating

chamber, superheating tubes conneeting the chamber with '

_ef twe witneeses

'
e,
T

| the drﬁm, end. a condensation pipe Ieaﬂiﬂg" from the drum

in such mannper as to permit mevemeut of the superheat-

ing tubes and ‘drum, . ,_,
8. A header for boilers eemprlsing a flanged hand hole

sheet, & flanged tube sheef formed on a die of the same
gize as that on which the hand-hole sheet was formed,
“the flange of the tube sheet being flared eutwardly by an
amount equal to the thlcknees of the metal of the hand-
" hole sheet, the hand-hole sheet nesting into the outer ex-
'--tremitsr of -the tuhe sheet ﬂﬂnge and means for seeuring
_the sheets together. -
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“In- testimony whereef I nﬁix my eigmture in preeenee 30

" ROBERT C. STEVENS.

Witnesses : -
A. A. EASTERLY,
" RALPH S. WARFIRLD.
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