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“with the steam-chests of the locomotive engines.
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To all whom it may concern:
Be it known that I, Max Tourz, a citizen .of the

United States, and a resident of St. Paul, county of Ram-
‘sey, and State of ‘Minnesota, have 1nve11ted a, certain

new, useful, and Improved Steam-Superheater, of
which the followmg is a full, clear, and exact descrip-

tion, such as will enable others skilled in the arf to

which it appertains to make and use the same.
My invention relates to improvements in sieam
superheaters of the kind which are used upon, or in

" connection with locomotive boilers, and has particular

reference to improvements in superheaters of the class
wherein the superheating elements, or pipes, are sit-
uated within the flues of the boiler, and connectad with
headers Whl(.‘h are located in the front end, or smoke-
The saturate steam header of such
a superheater is connected with the dry-pipe of the
boiler, and the superheated steam header is connected
The

stearn flowing through the boiler enters the saturate

‘steam header and passes thence through the large num-

ber of small suPerheatihg pipes or elements which are
exposed to the heat within the boiler flues. Therein

~ the steam is raised to a high temperature by reason oi
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the ‘minute subdivision of the body of steam in the -

" numerous pipes, coupled with the intense heat to

30

which said pipesare exposed. ~The superheated steam

is discharged into, or collected within the &uperheated
steam header, from whence it is supplied to the engines.
Obviously, the capacity and efficiéncy of a superheater

s pr 1nt:1pally dependent upon the number of the super-

- heating pipes or loops employed, and to accommodate

35

the fire flues of the boiler,

these loops it is necessary to relatively enlarge many of
(onveniehce has seemed

to dictate the location of the lar ge flues in the central

portion of the boiler, and because of the number of

. superheater pipes, or loops, required, the practice has
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been to devote the greater part of the central portion

of the boiler to the superheating of steam. The en-
largement of the flues reduces the effective heating sur-
face of the boiler, and for this reason, and because the
centml flues of the boiler-are the most efficient in the

evaporatmn of water, many motive power experts have

__objeeted to, and opposed the use of superheaters, on the
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ground that the same detract from the efficiency of the

" Jocomotive boiler, already known to be lacking in size

50

in coinparison with stationary boilers of equal rated
horse powers. o
With the foregoing in view, a primary object of my

kmventmn is to provide a locomotive steam super-
~ heater, whlch shall be so constructed that it may be |

such construction as to leave practically all of the flues

applied to a botler, without reducing the number, or
increasing the size of the fire ﬂues 1n the central pOl‘-
tion of the boiler. - -

More specifically stated, the ab]ect of the invention
is to provide a superheater comprising headers and a
plurality of superheating pipes, or loops, which latter
shall occupy enlarged flues arranged in the outer, lower

portions of the boiler, leaving the central ﬂues undis-'
turbed rmd unobstructed.

t

The superheaters which are now 1n common use in
this and other countries, generally speaking, are of two
classes. It the first class the steam headers are ar-
ranged in the upper part of the smoke-box and the

superheating logps, or elements, occupy enlarged flues:

in the central portion of the boiler, and are bent up-
wardly and joined to the headers.. In the second class,
the headers are of an entirely different form, being “of

greater number, and being arranged in a. plane, or.

planes, parallel with the front flue sheet of the boiler,

- and substantially covering the same, the siperheating

pipes extending from the different p{)rtlons of the head-
ers directly back into the fire flues. Superheaters of
both types are objectionable on the grounds above
stated, and are further objected to on the ground that.

the superheatmcr pipes, or elements, are difficult to’

remove in case they become leaky, and that the entire

“body of flues in the central portion of the. boiler, are
“made practically inaccessible, so that .t is difficult to

inspect either the flues or the parts of the superhea,ter
or clean the same, unless the superheater is first re-
moved. |

Another ob]ect of my invention 1s t0 provide a stemm '

superheater for locomotive boilers, which shall be of
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open and easily accessible from the smokebox of the

botler.

Further, to provide a superheater, every-part

of which may be closely inspected upon opening the

front end, or smoke-box. _And a further object of my
invention 1s to prowde a steam superheater from which
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any superheating pipe or element may be removed -
without disturbing the others, and further, to provide -

‘a superheater, wherein the superheatmg pipes or ele-
-ments shall be of uniform dimensions throughout and
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hence inter Lhangeable

Still further objects of my mventlon W]ll a.ppea.r |

hereinafter.

My invention consists generally in a steam super- '

heater for locomotive boilers, comprising the construe-
tions, membem, and combinations of parts all as here-
inafter described, and particularly pointed out in the
claims. -
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1 plerme,blv employ euperheatme elements, 9, which

are double return loops, gach thereof as shown in Figs

ends, 9/ and 92 of the superheating pipes, are secured:
in the ends of the bar, 16, and register with holes 117/

- The invention will be more readily uﬁdemteed by | ameter than the outer row of flues, 10, and of greater
:.uem;e to e accompanying drawings, fmmlng a, part .,dlameter than the inner row thereof, 65
ef this specification, in which, | - The positions of the Ieepe 9, within the ﬂ‘nee 10 are
- Figure 1, is a irenf end elevation of a botler eqmpped W ell shown in the drawings, frem which 1t will be seen'
5 with a eu_pe lieater, embodying my.invention. Fig. 2, that Subetqntlally the whole of each flue, 10, is left open
13 a vertical sectient on the line X, X, of Fig. 1.- Fig. 3, | ."¢e., is not covered by the headers; henee ee1d flues
1S an 'enlerged_'-.'ee:('t.iene,l deteil of the lower. part of the may be readily reached for the purpose of mspeetlen 70
superheater and boiler, corresponding to the lower part 4| or for cleaning the same and the superheating pipes. '

- ot ¥ig. 2, on.an enl&reed scale. Fig. 4, is a plan view Furthermore, the ends of the superheating pipes are

10 ofthe parts shewn in Fig. 3. TFig. 5, isa detail end view ! readily acecessible and in open view upon opposite sides
-of one of the bolts belbnﬂ'mﬂ' to the superheater. ‘of the headers. (See Figs. 1,2, & 3).. | N

As shown 1n the drawings, instead of Jocating my | - The superheated steam heedel 12, 1s of eubstentiallyﬂ 75
_,,upel hee,tel in or at the m1dd1e of the boiler ‘ﬂue sheet | the same cross section threufrheut being a thin recta- o
~ Yemploy circular or annulay headers: leaving the frreater-_ gular bent tube, or passage. It is‘not exactly cuculer,

16 number of the flues of the boiler undmtmbad and em- | ‘but is flattened at the t0p, and is there formed into a
pleymg only the outer flues to contain the superheat- | throttle-valve casing -12/. . This portion of the’ header
Ang pipes, leepe or elements. This is a chief charac- | 12, is suitably connected to the flue sheet of the boiler, 80
teristic -of my, invention. The mvenmen is further end containsthe threttle-vahe 13, therod, 13/, whetein,
characterized by the employment of two cir cular rows | works threugh a ‘stuffing box in the flue. sheet plate.

“4 ol enialgee fire tubes, and the arrangement of the an- | The forward end of the valve casing is provided with.
nuiar or-ring like headere between said circular rows; | a flange, 7/, to which the flange 77/, of the divided steam.
ithe eupelhea,tme elements or loops being connected to | pipe, or Y, is attached. It will be obvious that the 85
ueth the 1nner and outer sidesor faces of said b eaders. - | header 12, may be made in several parts, provided the .

“in the dmwmge 1, repreeente the shell of the | same are tlﬂ'hﬂ}" bolted together, but I prefer that the

28 heller-—--2 the front ﬂue sheet of the boiler;—3, the | headerand valve caemg shall be 111tegm1 The saturate
‘smol ’“-bOh ) ftent end —4, fhe smeke stack;—5, the { steam header is arranged in front of, and in line with .
exhaust nozzle { the supelheated steam header. If deelred it may be 90
Ie*ae:t o UIL]LHlth ’\[eet ef the ﬂuee 8 et the b011e1 3e1ned therete by integral cenneetmfr Webe 14 butin -

nre of the usual diameter, ‘but.the outer rows of flues, | all casesa considerable crack, or opening, 15, is left be-

A8 10, those neavest the eylmdnml shell of the boiler, are 3 tween the two headers. Th1e opening and the adjacent
much eplarged, as required to contain the eupelheet-- | edges or ends of the headers 12, and 11, are in planes "
ing-pipes,.or leepe 9. I arrange the lar ge flues, 10, 10, |- which are perpendicular to the axis ef the boiler, to the 99
in two cireular rows, one within the other. These flues | end that the superheating elements may be of uniform

~ do not form cemplete cirelés; as they all must be be- | length, and connected to the headers by devices of the

5% ‘neath the water level of the boiler; nevertheless, for | same form and dimensions tﬁreugheut These con-
| nectors comprise short cross bars, 16, having seats, 16/, -
3L11( ular, or substantially circular, rows. | in the headers, 11, and 12; (eee Flee 3 and 4). The 190

and 127/ in the sides or faces of the headers. As the
most convenient means for securing the bar, 16, and as .
a means of securing the same in pairs, I empley bolts 105
17, which pass through the Webe 4. The middle por- . o
tion of. each bolt is squared, to prevent its turning in
"Lhe hole, and the ends of the bolts : are pmmded with
cap nuts, 177, to.be screwed solidly against the bars* - .
16, to clamp the same on opposite sides of the headers. 110
The cap nutsof any particular bolt being removed, said
bolt may be slipped out, and thereefter the elements
or pipes cennected to the bars 16, 16, may be' reedlly |
drawn forward out of the boiler flues. - If it is hecessary -
to remove a superheating element, when another is not 115
at hand- to replace it, a blind, orsolid bar, 16, is substi-~

| tuted for the one removed, the same closing the holes

A% S & 4, eempueme lengths, 9!, and 9%, having bent for- |
ward.ends, to join the headers together with interme-
dizte Iengths, 9, and 94, The ends of the lengths, 9!,
and 9%, are joined in the elbow casting, or return bend,
83 and the ends of the Iengths, 9%, and 92, are similarly

4% -joined by a U connection, or bend, 9°. The forward

ends of the lengths, 99, and 9t are ]emed by a short in-
tegral bend, 97. By reason ef this construction, the.

‘sieam which enters the superheating pipe or elementf'

through the end of the length, 9%, is compelled to travel
back and forth within the fire flue, twice, before es-
caping at the end of the length, 92, Obviously, the
steam - will teke on a ﬁllg'h temperature while flowing

‘through the many loops, which provide a passage there-

for between the boiler dry pipe and the engine steam

]
convenience, 1 shall refer to the rows of flues, 10, deI

IR T, §
L i’
&

A

65 chests. The ends, 9, and 92, of the superheating loops [ in the headerE"ee that the superheater may continue
“are- connected, respectively, to the saturate steam | in use. The forward edge or end of the saturate steam -
header, 11,-and to the supmheated steam header, 12. | header, 11, isirregular.. The superheated steam headéer 120
These headele are of novel form, being substantially serves as a receiver, Whereae the saturate steam header -
circular, or annular, and located close to the walls of is in centre.dletmctlen a ete:a,m dletrlbuter and to 1n-~
60 the smoke-box. Referring to Fig. 1. 1t will Dbe noted | sure the delivery of the sanie quantlty of eteem to each

of the supelheaztmg elements I reduce: the cross-section -
of the saturate steam header; in “proportion.to the:dis-: 125
tance . between the pemt ef eteem edmmeien 10 eeeh.' L

'ma,t the hea,dele are u‘lenged one before the.other, andf-' |
‘{JLCIID}' the space between the rows of iar ge fire tube,s
10, int the flue sheet; that is, ihe headezs_me of less di- {
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element, and the satiirate steam inlet.  Thils the sides

of -the header, 11, ‘ave tapered and join in a relatively.
small section. at the bottom. The upper ends of the,
header, 11, are provided with rearwardly extending

" 5 elbow portions, 113, which extend back over the header,
12, and terminate in flanges, 11°, which latter join the
" enda of the two.part, or divided dry pipe, 6.,

18, represents a bleeder pipe which leads from the
 valve casing, 12, i. e., from' the superheated steam
'10 header, providing a conduit, through which a small
‘quantity of superheating steam is discharged at all
times, to maintain a minimum flow of steam in the su-
perheater at times when the normal flow 1s interrupted

by the closing of the throttle valve, 13. L
The operation of my superheater is as follows: the
steam ‘which enters the upper end or ends of the satu-
rate steam header, 11, flows thence to the receiving
.ends or connections, 9 of the numerous superheating
pipes or elements, 9. Passing through sald elements,
20 the steam having becen superheated 1s discharged 1nto
‘the receiving or superheated steamn header 12, whence
it flows to the throttle valve casing, 127. From thence,
if the throttle valve 13 is open, the superheated steam
pases through the pipes, or the ¥, 7, to the steam chests
25 of the locomotive engines.
If the throttle valve is closed, at least a small quantity
- of steam wll :_tontiy.qously pass through the superheat-
~ ing elements, by reason of the connection of the open

13

bleeder pipe, 18, to the superheated steam header. It-

30 will now be seen that the several objects and advan-
tages herein-beiore set forth are attained in the super-
heater herein disclosed. As this superheater is capable
of modification by one skilled in the art, and may be

8o modified without departing from the spirit of the
a5 invention, I do not confine my invention to the specific
- structure herein shown and described.

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

1. A locomotive boiler containing a substantially circu-
lar row of enlarged fire flues, in combination with a super-
heater comprising substantially cireular ‘saturate and su-
perheated steam headers, and a plurality of superheating
elements arranged in said—fire. flues and..connected with
guid henders, substantially as described.

415 2. |
cular rows of enlarged fire flues, in combination with steam
shiperheater elements occupying said flues, and satdrate
apd supecheated steam headers arranged between said
rows and connected to said elements, substantially as de-

‘50 scribed.

3 A locomotive boiler containing a substantially circu-
iar row of enlarged fire flues, in combination with super-
‘heater elements arranged in said flues, a superheated
asteam header adjacent to said flues, in shape conforming to

85 the row thereof, a like saturate steam header, and means
connecting sajd elements to said headers, substantially as
described. | - |
4. A locomotive boller containing a dry pipe and having
a substantially circular row of enlarged fire flues, in com-
60 bination with superhesater elements occupying said flues,
and substantially circular saturate and superbeated steam
_headers conmected to said elements, said saturate steam
header being connected to sald dry-pipe, substantially as
described. '. o

5. A locomotive boiler containing . a centrally located
group of small flues and a substantially circular row of en-
larged flues surrounding said grogp of gmaller flues, in

40
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combination with superheater elements occupying said en- |

(See dotted lines, Fig. 1.)

A locomotive boiler containing two substantially cir-

ﬁﬂﬁ,ﬂOO B
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larged: flues, and substantially circular superheated and

. saturate steam headers whereto said elements are con-
| _ﬂected, substantially as described.

8. A locomotive boiler containing a substantially circu-
lar.row of enlarged fire flues and provided with a dry-pipe,

1in: combination with a substantially circular saturate steam
| . header connected to said dry pipe, a substantially circular
‘superheated steam header, a throttle valve provided in the

latter, steam feed pipes connected thereto, and a plurality
of superheater elements occupying said enlarged flues and
having their ends cannected to respective headers, sub-

stantially as described. | | -
7" A locomotive boiler containing two substantially cir- -
eular rows of enlarced fire flues, in combination with satu-

rate and superheated steam headers, and superheater ele-
ments occupying said flues and having their ends con-

nected to respective headers, said headers being arranged

one in advance of the other and between the rows of flues
and elements, substantially as described. |

] A locomotive boiler containing two circular rows of
fire flues, in combination with . superheater elements or
loops occupying said flues, saturate and superheated steam
headers arranged one in line with and directly in front of
the other between said rows of flues and the elements
therein and connected to said elements, substantially as
deseribed. . | |

9 A locomotive boiler containing two rows of enlarged
fire flues, in combination with saturate and superheated
steam headers arranged one in front of the other in line
with, and directly between said rows of flues, and a plu-
rality of superheater elements oceupying said fiues and
having their ends joined to the inner and outer sides, or
faces, of sald headers, substantially as described.

10. A . locomotive boiler contalning two rows of en-

larged fire flues, in combination with saturate and super-

heated stenm headers arranged one in front of the other:

hetween said rows of flues, superheater elements arranged
in said flues and having their ends joined to tespective
headery, and a single securing bolt for each pair of said
elements, substantially as described.

11. A locomotive boiler containing two substantially cir-

“eular rows of enlarged fire flues arranged about the central

aoroup of small flues, in combination with substantially

cireular saturate and superheated steam headers arranged

between said rows of enlarged flues, and superheater ele-
ments occupying said enlarged flues and having bent ends
connected to respective sides of said headers, substantially

“as described.

12. A lecomotive Doiler containing two substantially cir-
cular.. rows of enlarged fire flues, in combination with a
substantially circular superheated steam header arranged
hetween said rows of flues adjacent to the flue sheet of the
hoiler, a like saturate steam header “having its sides ta-
pered, and superheater elements arranced in said flues and
connected with said headers, substantially as described.

13. A locomaotive bailer containing two substantially cir-
cular rows of enlarged flues, in-combination wilh a super-
heated steam header of substantially uniform cross section,
said header bheing arranged hetween and conforming to said
rows of flues, a like saturate stedm header of varying cross
section, and superheater elements arraneed . In said flues
and connected to said headers, substantially as described.

14. A locomotive boiler containing two substantially cir-
cular rows of enlarged flues, in combination with a plural-
ity of double return superheater elements arranged in said
flues and having curved ends, and substantially circular
saturate and superheated steam headers, whereto the ends
of said elements are connected, snbstantially as described.

15. A locomotive boiler containing two substantially ciy-
cular rows of enlarged fire flues, in combination with super-
heater elements occupying said flues, a.substantially circu-
lar superheated steam header adjacent to the flue sheet of
the boiler in front of and between said rows of flues, a
valve casing provided in the upper part of said header, a
throttle valve therein, a substantially circular saturate
steam header, and- means connecting ends of sald elements
to said headers, substantially as described. '
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16. A locomotive boilér containing a substantially circu-
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lar row of enlarged fire flnes, in combination with substan-
tially ecircular saturate and superheated steam headers, a
throttie valve arvanged at the outlet of said superheated
steam header. a bleeder pipe leading from the latter, and

- superheater elements or loops arranged in said ﬂues and

connected to said headers, substantinlly as desceribed.
17. A locomotive

arranged parallel with the flue sheet, rela-
vs of flues and one directly in- front

steam headers
tively Detween sald ro

of the other, The superheater elements or tubes arranged in.

Sl Hues, conuect tons whereby the ends of the elements in

boiler, containing two rows of enlarged. |
fire fines, in combination with saturate and superheated

869,600

the dliferent rows are joined to opposite sides of said

headers the elements in the different rows, being paired

~and a single securing Lolt for the connections of each such
palr of elements, said bolts having nuis on both ends and.

being held against rotation, substantially as described.

In te&timﬁny whereof, I have hereunto set my hand, this

.1lith day of January, 1907, in the presence of two E:llb::{_'l’lb-
ing WItﬂESSES. | :
MAX TOLTZ.
W itnesses : |
M. SIMON,
‘A. W. NELSON.
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