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To all whom it may concern.:

- Be it known that I, Max Torrz, a citizen of the
United States, and a resident of St. Paul, county of
Ramsey, and State of Minnesota, have invented a cer-
tain new, useful, and Improved Superheater, of which
the following is a full, clear, and exact description, such
as will enable others skilled in the art to which it apper-
tains to make and use the same. |

My invention relates to improvements in steam super-
heaters, and has particular reference to improvements
in locomotive steam superheaters of the class wherein
& large number of superhesting elements or loops are
arranged in the flues of the locomotive boiler, and are

connected with headers which are located in the front
The saturate steam

end, or smoke box of the boiler.

- header of such a superheater is connected with the dry

20

pipe of the boiler and the superheated steam header is
connected to the steam chests of the locomotive en-

gines. 'The steam flowing from the dry pipe of the
‘boiler, 18 distributed to the superheater elements by

the saturate steam header, and being superheated in

~ the elements," is collected in' the superheated steam

25

header. |

The purpose of my invention is to provide a super-
heater for locomotive boilers which shall occupy mini-
mum space within the smoke box of the boiler, and

~ leave substantially all of the hoiler flues exposed and

30

3 minimum of obstruetion to the f.ow of gn

open for mapectmn and cleaning.

A further sbject, of the invention is to prwlde a steam
auperhesta‘l' of the-cisn imentionéd which shal! oppose
aases from the
boiler flues to the smoke stack. and s further vbject of
the invention is‘to provide a superhéater which will

possess .the advantage of presenting the maximumn
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40"
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 invention.
50
~tial plan view and partisl horizantal secticn on the

numher of superheater elements within a- minimum

space or area,.measured upon the flue sheet of the
boiler. ' |
Still other objects of my 1avention will appear here-
imafter. ~

My invention consists generally in a steam super-
heater for locomotwe boilers, of the construction and
combination of parts ‘hereinafter described, and puar-
ticularly pointed out in the claims.

- The invention will be more readily underqtood by
reference to the accompanying drawirngs forming a part
of this ﬂpemficatlon and in which:—

Figure 1, 18 a front end elevation of a locomotl’ve
boiler equipped with a superheater embodying my
' Fig. 2, i8 a vertical section thereof, sub-
stantially on the line X, X, of Fig. 1. Fig. 3, is a par-

»

- two part, or divided dry pipe.

that said elements are 111t9rc]mnﬂmb] C.

i

richt angled line, Y, Y, of Fig. 1, and, Fig. 4, i3 a simi-

. lar horizontal section on the line Y, Z, of Fig. 1.

As shown in the drawings, 1 represents the shell of
the boiler;—2, the front flue sheet of the boiler;—3, the
front end or smoke box;—4, the exhaust nozzle;—5, the
' The boiler contains
large number of small fire flues, €, and also four hori-

zontal rows of enlarged fire flues, 7, 7, thé pairs of rows .

80

being preferably separated by one or more rows of small
flues. The enlarged flues accommodate and contain
the double return superheating elements or loops, 8, &
the ends 8 and 8 of which are first outwardly and

then inwardly turned, and joined in anchoring bars 9

A and B represent the saturate and superheated
steam headers.
tions, and each of them comprises an elongated rectan-
gular member, composed of onéor inorc parts, arid con-
talning a steam passage, A’ B/, The upper and lower
parts ‘of the headers occupy positions relatively ‘be-
tween respective pairs of enlarged flue rows. Thesatu-
rate and superheated steam headers are arranged one in

65

These headerd occupy horizontal posi- -

70

front of the 6ther, and the anchoring bars, 9, of the

superheater elements are bolted, or otherwise clamped.
upon the upper and lower sides of the headers, to con-

_nect respective ends of said elements therewith. The

pm‘tlculfu form of the anchor blocks, and the manner
of connecting the same to the headers is well illustrated
in Fig. 3, wherein the clamping bolts, 9/, appear. The

headers are separated by straight slots, or spaces, their

adjacent or abutting ends or edges being y mallel with
the flue sheet of the boiler. By reason of ¢ 11 ¢y nstruce-
tion the superheater elements arc niade uniform in
length and other dimensions, frem which fact 1t follows
]1011: legs, or
connections, 5, extend from the dry pipes, 5
ends of the uppeor part of' the saturate steam header.
To insure proper distribution of the steamn to the many
superheater elements I constrict the middle portion A7

-of the header, making the opening or passage smaller

in the upper pert of the header than in the lower por-
tion thercof. (See Figs. 2, 3, and 4). 1 prefer to form
the superheated steam header B-in substantially the
same nfanner. The superheated steam leaves the
header B at points near the ends of the upper part

thereof, passing through a tee or yoke, B#, to a valve

casing B", preferably integral with the ted or yoke B#
The valve casing is secured upen the flue sheet of the
botler and contains a throttle valve B®. When the

hrottle valve is opened the superheated steam passes

fo the engine steam chests through a ¥, or dlmded‘

steam feed pipe, C. B¢ represents a bleeder pipe

5, 5, to the
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which is conneeted to the valve casing to maintain a
minimum flow of steam in the superheater at times
when the throitle valve is closed. |

The operation of my novel superheater iy as 1ullmws.
When the throttle valve B® is opened to free the pas-
sage through the superheater steam will flow from the
dry pipes into the horizontal, rectangular headers A,
and filling both the upper and lower parts thercol. Wlll
pass into the numerous superheater ¢lements or loops,
8. These being within the flues of the boiler are heated
to a high temperature, hence the steam 1s superheated.
The superheated steam collected in the rectangular
header B passes through the tee to the throttle valve
casing and thence past the valve fo the steam feed
pipes and engine cylinder.

.. -The advantages of this superheater arise from the di-
v1s1011 of the headers into two horizontal parts, each ot
which parts being arranged between the rows ol en-
larged flues occupy very little of the jace of the flue
sheet and leave the flues and superheater elements ex-
posed in such manner that the same may be readily
inspected and cleaned. Furthermore, the employment
of the two pairs of horizontal rows of enlarged tlues, to-
gether with headers of corresponding form, admits. ol
the employment of the required number ol superheater
elements, so that, although the headers occupy little

-space before the flue sheet, the superheater, neverthe-

less, is-of great capacity. The arrangement of the su-

- perheaters one in front of the other between the rows o'

enlarged fldes, giving them the appearance of horizon-
tal plates, positions themn in such manncr that they op-
pose the least possible resistance to the How of gases in
the smoke box, and are less apt to become loaded with
cinders. | o | |

As various modifications of vhe particular superheater
herein described will readily suggest themsclves o one
skilled in the art, I do not contine my invention to the
specific constructions hefein shown and described.

Having thus described my invention, I claim as new
and desire to secure by Letters Patent:

1. A locomotive boiler containing two horizontal rows ot
enlarged flues, in comhination with superheater elements
arranged in said fues, -saturate and superheated steam
headers arranged edge to edge one in front of the other
between said rows of flues and connected to said clements,

. said ;ifeadersr-being respectively connected to the dry pipe

of the boiler and the steam feed pipe or pipes thereof, sub-

- stantially as deseribed.

2. A locomotive boiler zontaining two pairs of horizon-
tal rows of enlarged flues, in combination with horizon-
tally disposed and~divided saturate and superheated sfeam

“headers having tireir upper ang lower parts relatively be-

tween the flues of the upper and lower rows of Hues
respectively, suitable dry pipe and steam feed connections

to said saturate and superbeated steam headers Yespee-

tively, and superheater elements arranged in said flues and
having their ends connected to adjacent portions of re-
spective headers, substantially as described.

3. A superheater for locomotive boilers, comprising. sub-
stantially rectangular saturate and superheated "steam
headers arranged edge to edge one in front of the other
and provided with respective inlet aud outlet connections,
in combination with parallel rows of superheater elements
connected in pairs to opposite sides of 1'eslrective purtiuns
of said headers, substantially as described.

4. . A steam superheater, comprising substantially rec-

| Ht'angular loop-like, saturate and superheated steam headers

alringeed edg,e to. edge one in front of the other nrd
+=-,[Ju=tnvz,h Inm*u]m] with inlet and ontlet connections. in
combination with o pluprality of supetrheater elenients, the

top and bottom surfaces of the upper and the lower por-

tions of -said hedders heing provided with straight rows of

holes whereto the ends of said elements dre connected, sudb-

stantially as described. |
3. A steam superhlieater comprising substantially rec-

{angular “horizontal loop like saturate and superheated

steam headers arvanged edge to odge, and respoectively pro-

vided with inlet and outlet conncctions, in combination

with four rows of superheater elements having their ends
connected with respective headers, the middle portions of
said . headers belng constricted as and for the purpose
specified. | |

G. A locomotive bhoiler provided with four horizontal
rows of enlarged fire flues, in combination with horizontally
divided or loop like saturate and superheated stearn head-
ers, having their upper and lower parts arranged between
the rows of flues and suitably connected, inlet connections
for said biltlllﬂ.lﬂ steam  header, outlet connections for
satd csupel heated steam headel said headers being in sub-

Cstantial abutment upon a single vertical plaune, and super-

heater elements arranged in said flues and having thelr
ends connected with respective headers at points adjacent
to said plane, substantially as described. |

T. A steam superheater, comprising substantially rec-
tangular loop-like saturate und superheated steam headers

arranged edge to edge, in combination with suitable inlet

connections ror the said saturate steam header, a tee
connected with said superheated steam header, and pro-
vided with a valve casing, a throttle valve provided in
said casing, and a plurality of superheater elements hayv-
ing ocutwardly and inwavrdly bent ends, detachably con-

nected to the sides of-saild superheaters, Hllbﬁtillltiili]_‘,' s
. dum:*: thed. | *

. A locomotive boiler provided with four Imuzuut.ll

_tuws of enlarged fire-fiues in combination with horizon-
tally divided or loop-like saturate and superheated steam

headers having their upper and lower parts arranged be-
tween the rows of flies and suitably connected, i dry-pipe
connection for sald santurate steam header, a tee provided
at the top of said superheated stenm header, a throttle
valve arranged in the upper portion of said tee, and a plu-
rality of superheater elements arranged in said Hues and
having their ends connected with holes in respectively ad-
jacent portions of said headers, substantially as described.

0. A locomotive boiler having two rows of enlarged fire-
flues, in combination with a saturate steam header ar-
ranged relatively Dbetween said rows of fire-flues, a like
superheated steam header also artanged. hetween suaid
rows of fire-flues and between ithe tiue sheet and said

saturate stean header, a throttle valyve at the outlet of the

superheated steam header, a plurality of superheater loops
or clements arranged fin said fire-flues, and having -their
ends connected with said headers, and said saturate and
superheated steam headers being respectively. connected
with the boiler dry-pipe and the steam fecd pipe, substan-
tially as deseribed. |

10. A locomotive boiler having two rows of calarged
fire-flues, in eombination with a saturate steam bheader ar-
ranged relatively between said rows of fire-flues, a like
superheated steam header also arranged between suld

rows of fire-flues and between the fiue sheet and said sat- .

urate steam header, a throttle valve at the outlet of the

- superheated steam header, a plurality of superheater loops

or elements arranged in said fire-flues, and having their

onds connected with said headers, said saturate and super-
heated steam headers being respectively connecfed with

the boller dry-pipe and the steam feed pipe and a hleeder
pipe leading from said superheated steam header substan-
tially as described. -

11. .\ locomotive hoiler contdining two rows of enlarged
fire-flues, in combinAtion with. superheater elemeits ar-
ranged in sald flues, saturate and superheated steam

headers arranged: parallel with sald rows of flues and -
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I:e_lath"fely'lmtweeu them, masns eennecting the onds of the
z—juiflerhﬂﬂtgr oleruents to said headors, a throttls valve con-
teotling the flow of steam frowm the superbeaied steam
hender, u bleeder pipe leading from sald superheatod steoam
« header, and means conpecting the safurate steam: header
with the dry-pipe of the boller, substantially as deseribod,
12, A locomotive hoiler containing two rows of eniaveed
fire-flucy, in combination with & plurality of deuble return

Crie

siparhéater elements arranged in said fues and naving:

18 cuvved endy, saturate and superhented steam headers sar-

vaneed relafively botween said rows of flues and elements,
ard merus connectine the cuerved ends of said elements to

opposite sides of sadd hoaders, subsiantially as dezeribed.

¥

in testiniony whereal, § have herrunto set wy hand,
thisy 176h day of Januwary, 1907, in the presence of (wo
sbseribing witnesses,
MAN TOLVA.
Wiinesses
M. DIMOXN,
A. W, NELSON,
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