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To all whom i1 may concern:

Be it known that I, Hanry . VAUGHAN,
of Montreal, in the Province of Quebec and
Dominion of Canada, havé invented a cer-
tain new and useful Improvement in Steam-
Boiler Superheaters, of which improvement
the following is a specification.

My present invention relates to super-
heaters which are particularly designed for

application in locomotive boilers in which !
a rear and a |

the fire tubes are divided into
forward set, separated by an intermediate
combustion chamber, a construction which

has been put into practice to a considerable

extent in “ Mallet”- locomotives.. :

The object of my invention is o provide,
for a boiler of the type referred to, a super-
heater which shall present the advantages
of simplicity and econemy of construction,
capability of removal and replacement of
individual members without disturbance of
others, and exemption from undue strain at
points of support on the boiler, and liabil-
ity to promote the collection of cinders in
its inclosing combustion chamber.

The improvement claimed is hereinafter
fully set forth. - ’ ,

Tn the accompanying drawings: Figure 1
is a diagrammatic side view, in elevation, of
a locomotive engine having my Improve-
ment applied; Fig. 2, a similar view, with
the combustion chamber and superheater
ip section; Fig. 8, a partial plan or top view,
on an enlarged scale, with the cover of the
superheater casing removed ; Fig. 4, a verti-
cal longitudinal central section through the
combustion chamber and superheater: and,
Fig. 5, a vertical transverse section through
the same. '

My invention is herein exemplified as ap-
plied in connection with the boiler 4, of a
lTocomotive engine of the “Mallet ? drticu-
Iated compound’ type, comprising a Trear
frame, 8, supported on 2 plurality of driv-
ing wheels, 1, and 2 front frame, 8%, sup-
ported on a plurality of driving wheels, 1%
The rear frame carries & pair of high pres-
sure cylinders, 124 the pistons of which are
coupled to crank pins on the driving wheels,
1, and the front frame carries a pair of low
pressure cylinders, 12¢, the pistons of which
are coupled to crank pins on the driving

Specification of Tetters Patent. Patente

"and contains a

' about the level of the top rows of
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1810, Serial No. 586,619, .
yheels, 12, The front and rear frames are
coupled, in the longitu linal central plane
ot the locomotive, by & pivot pin, 8%

- The boiler, 4, which is secured to the rear
fraine, 8, is divided by a combustion cham-

ber, 4%, located about the middle of iis’

length, into rear and front sections, each of
which is provided with an independent set
of fire tubes. The rear section is the boiler
proper or steam generating section, and the
front section, which is of smaller diameter
larger number of tubes, is
continuously filled with water, and consti-
tutes, practically, a feed water heafer, from
which heated water is supplied to the rear
section through pipes, 4% The tubes, 4% of
the rear section, extend from the firebox, 5,
to the rear end of the combustion chamber,
and the tubes, 4%, of the front section, ex-
tend from the front end of the combustion
chamber to the smoke box, 4*. The shell or
wall of the combustion chamber, which is
curved concentrically with those of the rear
and front hoiler sections, extends only to
tubes of
+the rear section, and is closed at its top as
hereinafter described.

In the practice of my invention, I pro-
vide a superheater casing, 4 which is of
rectangular form, and IS independent of
ihe shell of the combustion chamber, and
connected thereto by reinforcing plates, 47,
of lighter metal than said shell. The su-
perheater casing is closed ~at . its top by 2
removable cap plate, 4%, and the casing and
cap plate consequenily form the upper clo-
sure’ of the combustion chamber, 45 The
superheater casing constitutes a light super-
structure exterior to the boiler, which in-
closes and supports the superheater proper,
which is of the following construction.

" A horizontal saturated steam header, 70,
is bolted to, lugs on one side of the super-
heater casing, near
sequently entirely above the boiler tubes,
cnid header being provided with a plurality
of laterally extending branches, 70% A simi-
lar superheated steam hender, 70, is bolted
to the opposite side of the superheater cas-
ing, and is provided swith-s plurality of lat-
erally extending branches, 70°,

which are-
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« preferred manner.

header branches

@

-of the saturated steam headér. Fach of the
branches of the saturated steam header is
connected with the adjacent branch of the

superheated steam header by a plurality of |

superheating. pipes, 69, which are benb or
looped into double return bends, as clearly
shown in Figs. 4 and 5, so as to embody the
maximum area of superheating surface
which is obtainable within the combustion
chamber, and to present vertical rows, de-
pending, through the spaces between the
into the combustion cham-
ber and extending across the line of traverse
of the gases of combustion through the com:
bustion chamber in their passage from the
fire tubes of the rear section of the boiler to
those of the front section.- The superhéat-
ing pipes do not extend entirely to the bot-
tom of the combustion chamber, but are
made of such length that a space is left be-
low them, so that any cinders that may tend
to be deposited in the combustion chamber
will be drawn therefrom through the bot-
tom rows of front tubes, 4. By reference
to Figs. 4 and 5, it will be seen that in nor-
mal position, the width of the superheating
pipe elements is greater than that of the
spaces between the header branches, but that
when disconnected from the header branches
and turned through an angle of ninety de-
grees, they may be passed freely through
said spaces. This construction attains tie
important advantage in practice of enabling
any one or more of the superheating pipes to

‘be withdrawn and replaced whenever de-

sired, without -interfering with the other
pipes of the set.

Steam is supplied from the boiler to the
saturated steam-header, 70, through pipes,
61, and after passing through, and being
superheated in, the set of superheating
pipes, 69, enters the superheated stoam
header, 702, and is thence delivered through

' pipes, 63, to the cylinders of the locomotive.

In the instance shown, the steam is super-
heated in its passage from the boiler to the
high pressure cylinders, 122 but it will be
obvious that if preferred it may be ar-
ranged for the steam to pass through the
superheater in its passage from the high
pressure cylinders, 122, to the low pressure
cylinders, 12!, and that in general the super-
heater described-is adapted te Leat the steam
that it may be desirable to pass through it.

The superheating. pipes, 69, may be con- .

nected to the headers in any suitable and
In the instance shown,
detachable fittings, 70, are screwed into
the tops of the header branches, 70¢, 708, and
the ends of the superheating pipes arc
screwed into Jateral openings in the fittings.

Under this construction, any of the super-
:

heuting pipes may be readily removed and |

294,045

replaced when ~desired. The header
branches are strengthened by . transverse
diaphragms, 70t _ .
Cleaning openings, 4%, closed by remov-
able caps, 4*, are formed in the bottom of
the combustion chamber, and in order fo re-
move any deposit of soot which may col-
‘ect on the superheating pipes, blower pipes,
70", having {ransversely enlarged nozzles,
are fitted in the lower portion of the com-
bustion chamber, said. pipes being supplied
with steam by a pipe, 70", controlled by a
valve, 70%, and discharging jets of steam,
diagonally across the combustion chamber,
among the rows of superheating pipes.

65
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75

It will be seen that under the above de- -

scribed construction, close spacing of the
vertical rows of superheating pipes, and
consequent maximum area of superheating
surface, is cbtainable,

importance in” practice, of disconnecting
and turning around any ore or more of the
several pipes, so that any desired element
of the piping may be withdrawn, when de-
sired, without interference by or disturb-
ance of other elements. The presentation
of an entirely open space below the super-
heating pipes is also an important ad-
vantage, as it enables any deposit of cin-
ders to be drawn through the lower front
tubes and thus ‘prevents clogging of the

80

and there is also af-
- forded the capability, which is of material
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combustion chamber and tubes. The sup-

port of the superheater upon.a light struc-
ture exterior to the body of the boiler ad-

mits of its ready insertion and replacement,

and cbviates the liability to straining and
breakage of the header castings which would
obtain 1f the superheater was directly con-
nected to the heavy plates of the boiler.
I claim as my invention and desire to se-
cure by Letters Patent: ;
1. The combination, with a locomotive
boiler; of a superheater comprising a satu-

106

105

rated steam header having a plurality of -

horizontally extending lateral branches, a

superheated steam header having a plural-

ity of similarly extending branches, alter- .

nated in position with those of the satu-
rated steam header,
branches being located entirely abové the
boiler tubes, and a plurality of looped or
return_bend superheating pipes, connected
ab their ends to the header branches and
depending therefrom in vertical rows in the
path of the gases of combustion from the
tubes. _ ' ‘ '

2. The combination, with. a locomiotive
boiler having an open topped combustion
chamber, of a superheater casing in the form
of a light superstructure exterior to the
boiler, which is located above and consti-
tutes the top closure of the combustion cham-

said headers -and
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ber, and o superhsaier supported in the cas-
ing independently of the shell of the com-
bustion chambern

3. The combination, with a -locomotive
boiler having an open topped combustion
chamber, of a superheater casing in the form
of a light superstructure exterior to the
boiler, which is Jocated above and connected
o said combustion chamber, a removable
cap plate closing said casing, and a super-
heater supported in said casing independ-
ently of the shell of the combustion chamber,
of depending looped
or return bend superheating pipes disposed

_in vertical rows in the direct path of the

gases through the combustion chamber.

4 The combination, with a locomotive
boiler having an open topped combustion
chamber, of an independent superheater cas-

ing which is exterior to the boiler and con- |

stizutes the top closure of the combusticn
chamber, side connections securing said cas-
ing to said chamber, a removable cap plate
closing said casing, a satirated and a super-
hested steam header, seecured to opposite
sides of said casing, and a plurality of
looped or return bend superheating pipes
communicating at their ends with sa1d head-
ers and depending in vertical rows in the
direct path of the gases through the com-
bustion chamber. \

5. The combination, with a locomotive
boiler having an open topped combustion
chamber, of an independent superheater cas-
ing which is exterior to the boiler and con-
stitutes the top closure of the combustion
chamber, side. connections securing said
casing to said chamber, a removable cap
plate closing said casing, a saturated and a
superheated steam header, each secured to
said casing, and a plurality of looped or re-
turn bend superheating pipes communicat-
ing at their ends with said headers and ex-
tending in vertical rows in the direct path
of the gases of combustion from the boiler
tubes, the lower ends of the superheating
pipe elements being separated by a clear
space from the bottom of the ecombustion
chamber. - '

6. The combination, with a locomotive
boiler having an open topped combustion
chamber, of a superheater casing secured to
the top of said combustion chamber, a re-
movable cap plate closing said casing, a sat-
urated steam header secured to one side of
¢nid casing and having a plurality of hori-
zontally extending lateral branches, a su-
perheated steam header secured to the oppo-
site sides of said casing and having a plural-
ity of similarly extending branches alter-
nated in position with those of the saturated
steam header, and-a plurality of looped or
veturn bend superheating pipes, connected

l

at their ends to the header branches and de-
pending therefrom in vertical rows in the
path of the gases of combustion from the
boiler tubes.

7. The combination, with a locomotive
boiler having an open topped combustion
chamber, of an independent superheater cas-
ing located above said combustion chamber,
reinforcing plates,
the shell of the combustion chamber, secur-
ing the casing to the combustion chamber, a
removable cap plate closing the casing, a
saturated and a superheated steam header,
secured to opposite sides of the casing, and a°
plurality of looped or return bend super-
heating pipes communicating at their ends
with seid headers and depending in vertical

rows in the direct path of the gases through

the combustion chamber.

8. The combination, with a locomotive
boiler having an open topped combustion
chamber, of a superheater casing located
above and connected to said combustion
chamber, a superheater supported in said
casing, and having a plurality of depending
looped or return bend superheating pipes
disposed in vertical rows in the combustion

-chamber, and a plurality of valve controlled

blower pipes having their nozzles disposed to
direct jets of steam across the combustion
chamber among the rows of superheating
pipes therein. ' '

9. The- combination, with a locomotive
boiler, of a superheater comprising a sat-
urated steam header having a plurality of
horizontally extending lateral branches, a
superheated steam header having a plurality
of similarly extending branches alternated
in position with those of the saturated steam
header, said headers and branches’ being
located entirely above the boiler tubes, a plu-
rality of looped or return
ing pipes depending in vertical rows in the
path of the gases of combustion from the
tubes, and fittings secured removably to
openings in the tops of the header branches,
and having lateral openings communicating
with the superheating pipes.

10. The combination, with a locomotive

boiler, of a superheater comprising a satu-
rated steam header having ‘a plurality of
horizontally extending lateral branches, ‘a
superheated
of similarly extending branches, alternated
in position with those of the saturated steam
header, said headers and branches being lo-
cated entirely above the boiler tubes, and a
plurality of double looped or return bend
superheating pipes connected at their ends
to the header branches and depending there-
from, in vertical rows, through the spaces
between the header branches, i the path of
the Zases of combustion from the tubes, the

of lighter metal than

‘bend superheat-
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upper portions of the superheating pipe ele- | turned at angles to their normal positions in
ments being in two lengths of less total | service. ,

width than the space between two header

branches, and the lower in four lengths of | HENRY H. VAUGHAN.
greater total width than said spaces, where- | Witnesses: : '

- by said superheating pipe elements may be Frep Le GunTer,
separately inserted and withdrawn by being . Axserr Love.

Coples of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents;
: Washington, D. ¢.” .




