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To all whom it may concern:

Be it known that I, Max Totrz, a citizen of the
United States, and a resident of 8¢. Paul, county of Ram-
sey, and State of Minnesota, have invented a certain
néw, useful, and Improved Steam-Superheater, of
which the following 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 1mpr0vements in sieam
superheaters of the kind which are used upon, or in
connection with locomotive boilers, and has particular
reference to improvements in superhmtela of the class
wherein the superheating elements, or pipes, are sit-
uated within the flues of the boiler, and connectcd with
headers which 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 headey is connected
with the steam-chests of the locomotive engines. The
steam flowing through the boiler enters the saturate
steam header and passes thence through the large num-
ber of small superheating pipes or elements which are
exposed to the heat within the boiler flues. Therein
the steam is raised to a high temperature by reason of
the ‘minute subdivision. of the body of steam in the

- numerous pipes, coupled with the intense heat to
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which said pipes are exposed. ~The superheated steam
is discharged into, or collected within the superheated
steam header, from whence it is supplied to the engines.
Obviously, the capacity and efficiency of » superheater
ispr mcxpally dependent upon the number of the super-

- heating pipes or loops employed, and to accommodate

35

40

these loops it is necessary to relatively enlarge many of
the fire flues of the boiler, Convenieice has seemed
to dictate the location of the large flues in the central
portion of the boiler, and because of the number of
superheater pipes, or loops, required, the practice has
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
central 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 dctract from the efficiency of the

locomotiveé boiler, alrecady known to be lacking in size

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

invention is to provide a locomotive steam super-

. heater, which shall be so constructed that it may be

applied to a boiler, without reducing the number, or
increasing the sizé of the fire flues in the central por—
tion of the boiler.

More specifically stated, the ob]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
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portions of the boiler, leaving the central flues undis-'

turbed and unobstrueted. . '
The supérheaters which are now in common use in
this'and other countries, generally speaking, ire of two
classes. Int the first class the steam headers are ar-
ranged in the upper part of the smoke-box and the

superheating loaps,-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, beingof

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

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

| and substantially covering the same, the siperheating

pipes extending from the different portions 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 superheatlnv pipes, or elements, are diflicult- 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 4t is difficult to

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

Another obj edt of my invention is to provide a steam
superheater for locomotive boilers, which shall be of
such construction as to leave practically all of the flues
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65

70 -

80

85

open and easily accessible from the smokebox of the

boiler. TFurther, 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 is to provxde a steam superheater from which

90

any superheating pipe or element may be removed
without disturbing the others, and further, to provide

a superheater, wherein the superheating pipes or ele-

-ments shall be of uniform dimensions throughout and )
. 95

hence interchangeable.

Still further objects of my invention w1ll a.ppear'

hereinafter. .

My invention consists generally in a steam super-
heater for locomotive boilers, comprising the construc-
tions, members, and combinations of parts all as here-
inafter described, and particularly pointed out in the
claims. '
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-of one of the bolts bdbngmg to the superheater.

‘ploying only the outer flues to contain the superheat-

' of enlarged fire tubes, and the arrangement of the an-

: hoﬂer ;—2, the front ﬂucx sheet of the boiler;—3, the

“mesth the water level of the boiler; nevertheless, for

;5 & 4, comprising lengths,‘ 9, and 9%, having bent for-

v back and forth within the fGre flue, twice, before es-

These headexn are of novel form, being substantially

“the smoke-box.

L

- I'he inveniion will be more readily understood by

ierence to the accompanying drawings, fomnng a part
of this specification, in which,

- Figure 1, isa front end elevation of a boiler oqlupped

with a suprﬁhmuu embod) ing my.invention. Fig. 2,
is a vertical section on the line X, X, of Fig. 1.- Fig. 8,

is an enlarged sectional detail of the lower part of the
superheater and boiler, corr ebponding to the lower part 4
of Fig. 2, on:an enl&r%d scale. Fig. 4, is a plan view
of the partsshown in Fig. 3. Fig. 5, isa detail'end view

As shown in the drawings, instead of locating my
superheater in or at the middle of the boiler flue sheet
1 employ circular orannular headers; leavi ing thegreater
number of the flues of the boiler undistur hed, and em-

-ing pipés, loops, or elements. This is a chief charac-
‘teristic -of my, invention.  The invention is-further
characterized hy the employment of two circular rows

nular or-ring like headers between said circular rows;
ihe superheating elements or loops being connected to
Leth the inner and outer sides.or faces of said beaders.

~in, the drawings, 1, represenis the shell of the

smoke-box, or front end ;—4, the smoke stack;—5, the
exhauast nozzle;—6, the dry pipes;—and 7, 7, the steam-
: t conmections: Most of the flues, 8, of the boiler,

are of the usual diameter, but the outer rows of flues,

10, those nearest the cyhnducal shell of the boiler, are
enldrged, as required to countain the supelheat-v
ing-pipes, or loops, 9. I arrange the large flues, 10, 10,
in two circular rows, one within the other. These flues

do not form comiplete cirelés, as they all must be be-

baut

much

convenience, I shall refer to the rows of flues, 10, as
Cirﬁt‘ula-l', or substantially circular, rows.

"I preferably employ superheating elements, 9, which
are double return loops, gach thereof as shown in Figs.

ward. ends, to join the headers together with interme-
diate icugths, 9, and 9%, The ends of the lengths, 9!,
and. 9, are joined in the elbow casting, or return bend,
83, and the ends of the lengths, 9%, and 92, are similarly
joined by a U connection, or bend, 9°. The forward |
ende of the lengths, 93, and 94 are joined by a short in-
tegral bend, $7. By reason of this construction, the.
steamn which enters the superheating pipe or element
through the end of the length, 9%, is compelled to travel’

caping at the end .of the length, 9°. Obviously, the
steam -will take on a mg,h temperature while flowing
through the many loops, Wwhich provide a passage there-
for between the boiler dry pipe and the engine steam
chests. The ends, 9, and 92, of the superheating loops
are- cotninected, 1eepcctive1\ to the saturate steam
header, 11,-and to the supmheatcd steam header, 12.

circular, or annular, and located close to the walls of
Referring to Fig.. 1. it will be noted
that the headers are arranged one before the.other, aud”
occupy thespace between the rows of large five t;ubas,

“of the headers.
The superheated steam headex 12,1s of substantially .

“and 127 in the sides or faces of the headers.

10, in the flue sheet; that is, ihe headers are of less di-

859,800

ameter than the outer row of flues; 10, and of greater

. diameter than the inner row theleof

The positions of the loops, 9, within the ﬂues 10, are
well shown in the drawings, from which it will be seen
that substantially the w’ hole of each flue, 10, is left open
1.°¢., is not covered by the headeis; hence, said flues
may be readily reached for the purpose of inspection,
or for cleaning the same and the superheating pipes.
Furthermore, the ends of the superheating pipes are
readily accessible and in open view upon oppos1te sides
(See Figs. 1,2, & 3)..

the same cross section throucrhout being a thin recta-
gular bent tube, or passage. It is'not exactly circular,

-but is flattened at the top, and is there formed into a

throttle-valve casing, 12/, = This portion of the header
12, is suitably connected to the flue sheet of the boiler,
and containsthe throttle-valve, 13, therod, 13/, wheiein,
works through a stuffing box in the flue. sheet plate.
The forward end of the valve casing is provided with
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a flange, 7/, to which the flange 77/, of the divided steam-

pipe, or Y, is attached. It will be obvious that the
same are tightly bolted together, but I prefer that the
header and valve casing shall be integral.. The saturate
steam header is arranged in front of, and in line with
the supelheated steam header. If desned, it may be

858
+{ header 12, may be made in several parts, provided the .

50

joined thereto by integral connecting webs, 14, butin - -

all cases a considerable crack, or opening, 15, is left be-
tween the two headers.  Thisopening and the adjacent

end that the superheating eleménts may be of uniform
length, and connected to the headers by devices of the
same form and dimensions throughout.
nectors comprise short cross bars, 16, having seats, 16,

in the headers, 11, and 12; .(see Figs. 3 and 4). The

ends, 9/ and 92 of thp superheating pipes, are secured:

in the ends of the bar, 16, and register ‘with holes 117/

most convenient means for securing the bar; 16, and as

a means of securing the same in pairs, I cmploy bolts'
17, which pass through the webs 14. The middle por-

tion of each bolt is squared, to prevent its turning in
Lhe hole, and the ends of the bolts are provided with

cap nuts, 17, to be screwed solidly agamst the barg " -

16, to clamp the same on opposite gides of the headers.
‘The cap nutsof any particulat bolt being removed, said
bolt may be slipped out, and thereafter the elements
or pipes connected to the bars 16, 16, may be readily
drawn forward out of the boiler flues. -

As the

If it is necessary -
to remove a superheating element, -when another is not.

. .edges or ends of the headers 12, and 11, are in planes .
-which are perpendicular to the axis of the boiler, to the

95

These con-
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at hand to replace it, a bhnd, or soh_d bar, 16, is substi-

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

in the headers; so that the superheater may continue
in use. ' The forward edge or end of the saturate steam
header, 11, is irregular. . The superheated steam headéer
serves as a receiver, whereas the saturate steam header

120

is in .comtradistinction, a steam distributer; and to in-

sure the delivery of the same quantity of steam to each

of the superbeating elements I reduce-the cross-section
of the saturate steam header, in proportion.to the:dis-:
tance between the point of steam admission to each

125
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element, and the satiirate steam inlet.
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B - Thiis the sides
of -the header, 11, are tapered and join in a relatively:

small section. at the bettom. The upper ends of the,

header, 11, are provided with rearwardly extending

“elbow portions, 113, which extend back over the header,

12, and terminate in‘flanges, 11*, which latter join the
- enda of the twe.part, or divided dry pipe, 6.,

18, représents a bleeder pipe which leads from the
valve casing, 12, . e., from the superbeated steam
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 is interrupted
by the closing of the throttle valve, 13. '

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
.endg or connections, ¥ of the numerous superheating
pipes or elements, 9. Passing through said elements,
the steam having been superheated is discharged into
.the receiving or superheated steamn header 12, whence
From thence,
if the throttle valve 13 is open, the superheated steam
Pases through the pipes, orthe ¥, 7, to the steam chests
of the locomotive engines. (See dotted lines, Fig. 1.)
If the throttle valve is closed, at least a small quantity
of steam will continyously pass through the superheat-

. [ . .
_ing elements, by reason of the connection of the open
bleeder pipe, 18, to the superheated steam header. It

will now be seen that the several objects and advan-
tages herein-before set forth are attained in the super-
heater hetein disclosed.  As this superheater is capable
of modification by one skilled in the art, and may be
80 modified without departing from the spirit of the
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 circular ‘saturate and su-
perheated steam headers, and a plurality of superheating
elements arranged in said—fire. flues and..connected with
said henders, substantially as described.

2. A locomotive boiler containing two substantially cir-

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

3. A locomotive boiler containing a substantially eircu-
jar row of enlarged fire flues, in combination with super-
‘heater elements arranged in said flues, a superheated
ateam header adjacent to said flues, in shape conforming to
the row thereof, a like saturate steam header, and means
connecting sald 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-
bination with superheater elements occupying said flues,
and substantially circular saturate and ‘superbeated steam
headers connected to said elements, said saturate steam
header being connected to said dry-pipe, substantially as
described. ’

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 smaller flues, in
combination with superheater elements occupying said en-

869,600 ~

larged flues, and éubstantially circular superheated and

_saturate steam . headers whereto said elements are con-

nected, substantially as described. .

6. A locomotive boiler containing a substantially circu-
lar.row of -enlarged fire flues and provided with a dry-pipe,
in. 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 Hues and
having their ends connected to respective headers, sub-
stantially as described.

7. A locomotive boiler containing two substantially ecir- -
-cular rows of enlarged 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. ’

8. A locomotive boiler containing two circular rows of
fire flues, in combination with.superheater elements or
loops occilpying said fines, 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 fines, and a plu-
rality of superheater elements occupying said flues and
having their ends joined to the inner and outer sides, or
faces, of said headers, substantiaily as described.

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

larged fire flues, in combination with saturate and super-

heated steam headers arranged one in front of the other -

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

11. A locomotive boiler containing two substantially cir-
cular rows of enlarged fire flues arranged about the central
group of small flues, in combination with substantially
circular 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 locomotive boiler containing two substantially cir-
cular.. rows of enlarged fire flues, in combination with a
substantially circular superheated steam header arranged
between said rows of flues adjacent to the flue sheet of the
boiler, a like saturate steam header having its sides ta-
pered, and superheater elements arranged in said flues and
connected with sald headers, substantially as described.

13. A locomotive bailer containing two substantially cir-
cular rows of enlavged flues, in-combination with a super-
heated steam header of substantially uniform cross section,
said header being zu'mngéd petween and conforming to said
rows of flues, a like saturate stedm header of varying cross
gection, and superheater elements arranged.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, substantiaily as described.

15. A locomotive boiler containing two substantially ciy-
eular rows of enlarged fire flues, in combination with super-
heater elements occupying said flues, a.substantially circu-
lar superbeated 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. T

16. A locomotive boiler containing a substantially circu-
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tar row of enlarged fire flnes, in combination with substan-
tially circular saturate and superheated steam headers, a
throttlie 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, substantially as described.

17. A locomotive boiler,
fines, in eombination with saturate and superheated

dlt

- petween said rows of flues and one directly in-front

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

. cunuections whereby the ends of the elements in

containing two rows of enlarged

am headers arranged parallel with the flue sheet, rela- |

869,600

the different rows are joined to opposite sides of said
headers, the elements in the different rows, being paired
and a single securing Dbolt for the connections of each such
palr of elements, said bolts having nuis on both ends and
being beld against rotation, substantially as described.

In testimony whereof, I have hereunto set my hand, this

| “1ith day of January, 1907, in the pu.sence of two subscrib-

ing .witnesses.
. MAX TOLTZ.
Witnesses :
M. SIMON,
A. Y. NELSON.




