F. J. COLE.
- STEAM BOILER SUPERHEATER.

"APPLICATION FILED APR, 20, 1908.

b -
L Iy}
[T
- B
. =
N 7
-l
- B
=5
O
w
o™
[sb)
4
=
D
-~
<3
(o]

936,412,

. //“\\

-
scto

| m‘jr%;éﬁ
@

Z

Agt'y.

RREIE

of RIBEN |-




T J. COLE.
STEAM BOILER SUPERHEATER.

APPLICATION FILED APR.20, 19809,

‘Patented Oct. 12, 1908.

936,412

3 SHEETS—SHEET 2.




~ T.J.COLE.
© STEAM BOILER SUPERHEATER.
APPLICATION FILED APR. 20, 1909,

936,412, ~Patented Oct. 12, 1909. -

3 SEEETS~SEEET 3.




10

25

30°

.35

40

50

.55

“tubes.

UNITED STATES PATENT OFFICE.

FRANCIS 7. COLE, OF SCHENECTADY, NEW YORK.

- STEAM-BOILER SUPERHEATER.

936,412.

Specification of Letters Patent.
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To all whom it may concern: .

Be it known that I, Frawcs J. Coum, of
Schenectady, in the county of Schenectady
and State of New York, have invented a cer-
tain new and useful Tmprovement in'Steam-
Boiler Superheaters, of which improvement

the following is a specification.

.. The object of my-invention is to provide a
supetheating appliance for steam boilers of
the locomotive type, which shall be readily
applicable, as well to existing boilers as to
new constructions, and which shall be lo-

cated entively outside of the water and steam.

spaces of the boiler, thereby reducing the

" changes in other parts involved in its appli-
-cation to a minimum; avoiding any reduc-

tion-.in heating surface, alteration of flue
sheets, or provision of larger diameter tubes;
and increasing the capacity of the boiler by
the provision of superheating surface addi-
tietial to that obtainable in the ordinary fire

The improvement claimed is hereinafter

» fully set forth.

In the great majority of locomotive boiler
superheaters which have heretofore been put
1p practice, the superheating appliances have
been either of the fire tube or of the smoke
box type, the superheating pipes being, n
the former type, located in enlarged tubes in
the upper and central portions of the tube
space, taking the place of the ordinary boiler
tubes and correspondingly decreasing the
amount of evaporating surface. In the latter
type, the superheating pipes ave located in
the smoke box, but on account of the rel-
atively low gas temperature therein, it is not
practicable to obtain more than a drying ef-
fect, or a very moderate superheat, unless the
normal smoke box temperature is increased
by the application of one or more flues of
greatly increased diameter to deliver the
gases of combustion to the superheating
pipes at a much higher temperature than

-1iormal. Either of these types of superheat-

ers, when applied to an existing locomotive
Yoiler, invo?ves considerable alteration and
change of parts, which my present invention
is_desired to avoid, as well as to avoid reduc-
tion of evaporating surface and provide su-
perheating surface additional to and inde-
pendent thereof. ‘ . ,
The leading and characteristic features of

my present invention consist in a plurality -

of superheating pipes inclosed in casings lo-
cated exterior to the boiler, and extending

longitudinally. along the sides theréof, to
which casings portions of the gases of com-
bustion are supplied through short tubes
passing through the water spaces of the fire
box. The superheating pipes are disposed in
pairs, connected, in U form, at their rear
ends, and connected, at their forward ends,
to the saturated and the superheated steam
compartments, respectively, of headers lo-
cated in the smoke box. The traverse of the
gases of combustion through the casings and
around the superheater pipes therein, is ef-
fected by positive draft, the intensity of
which can be regulated as desired by varying
the ‘proportions of the nozzle or discharge
openings, and which is induced by means of
an anhular exhaust pipe, in wliich the ex-
haust from the cylinders is either in the cen-

ter, as in ordinary locomotive practice, with

an‘annular passage for draft surrounding it,
or vice versa. The forward ends of the su-
perheater casings are .connected with the
draft passage. A partial vacuum can, by
this means, be obtained, greater than that
through the ordinary tubes, and a positive
draft be insured through the superheater
casings. A )

In the accompanying drawings: Figurel
is a side view, in elevation, of a locomotive
boiler, illustrating an application of my in-
vention, the superheater casing being shown
in~vertical longitudinal section; Fig. 2, a

- plan view, partly in section of the same,

with a superheater casing in horizontal lon-
gitudinal section; Fig. 8, a vertical trans-
verse section, on an enlarged scale, on the
line @ « of Iig. 2 and the line o & of Fig.
4; Tfig. 4, a vertical longitudinal section, on
the same scale, throngh a steam header, on
the line b & of Tig. 3; Fig. 5, a vertical
transverse section, on the line ¢ ¢ of Fig. 1;
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and, Iig. 6, a front view, in elevation, with

a header and adjoining junction box in sec-
tion. '
My invention is herein exemplified as ap-
plied in connection with a locomotive boiler
of one of the- present stindard types, com-
prising a firebox, 5, at its rear end, having

the usual front, rear and side water walls, a’
waist or body, 4, connected to and extending.

forwardly from the firebox, and a smoke

-box, 42, connected to the forward -end of the
waist. A plurality of fire tubes, 4°, extends

through the waist, from a rear flue sheet in
the firebox to a _front flue sheet, 49, in the

- smoke box, in the ordinary manner. Steam
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s supfilied from the boiler to the xcyllina_er's,‘

+ 12#, through a main steam pipe or dry pipe,
61, passing through the front lue sheet, 49,

. .-and connected: in' front thereof to a trans--
- §verse T head, 62, from which it'is conducted
.. through’superheater pipes, 69, which, with |

' their connections ‘and casings will be pres-

< ently described, and, after being superheated | i

] -as-an inclosing teceptacle for a plurality of,

" .in daid pipes, passes to the cylinders through

3

10 branch steam pipes, 63, located.on opposite

- sides of 'the smoke box.. -
outside .of the boile'r‘shellf .adjacent to each

“side therecf, and preferably with its top ad-

oL

~ metal; which.is most. conventently made of
_rectangular transverse section, and is clothed

. With a covering or lagging, 672, of suitable-
.20 non-conducting material, to prevent the ra-
'+ diatien of heat to the atmosphere. The su-.

.. perhedter casings . extend from- about the.

. middle portion, of the length of the firebox,.

~ by to about the middle portion of the smoke’
box, 4% and communicate, at their vear ends,.

25 ‘ 1
" with the interior or fire chamber of the fire-

‘box, by a %u_m'lify' of short tubes; 5% pass-.
i -theside water walls of the five-’
“box. - For convenience of connectioh to the.

Uing throug
36 firebox, the rear-end portions.of the super-
heater ‘casings are preferably made.in the
-form of 'separate junction boxes; .67°, into

which the tubes, 5%, open, and which are pro-
vided with removable plates or bonnets; 67, |

35 -to afford access to the latter. The front ends
of the superheater casings are connected to

~.and “gpen’ into," junction: boxés, 67°, which |
“are provided ‘with'rémovable plates or hon-

. nets, 67¢, to permit - access to the intevioi. of

40.the casings, 'and are bolted-to flanges on the’
- outer sides of stéam headers, 70, secured to:
- the inside. of the shell. of the, smoke box.

The -junction ~boxes, 67", .0pen’ into draft

chambers; 70%, on the outer sides of the head:.

45 ers, ‘and. said- chambers are connected by

‘draft pipes, 679, with an-annular dvaft dis-

charge passage, 64°, which. surrounds the
steam discharge openifig or nozzle, 64*. of
. -the exhaust-pipe, 64. . ... " . .

50 It will be seen‘that when the locomotive is
© . running; gases . of ‘combustion are - drawn

from the firebox, by the exhaust blast from -

_ the nozzle, 64/ through the shart tubes, 52,
_-andthe superheater casings. 67, and thence
-85 through the connected junction boxes, 67,

draft chambers, 70%, and draft pipes, 679, to

and out of the draft discharge passage, G40.

It will also be seen that the draft throngh .
the passages, -64°, induced by the -exhaust:

60 blast, will be substantially greater thun the
draft in-ihe smoke box through the fire
tubes, 4°, so that positive draft will be main-
tained through. the superhester
The junction boxes, 67°, are fitted to slide
65 longitudinally on inclined faces, 70v, on the

- outer flanges ot {he headers {o whicl il
-are connected; s0 as to. admit of the fongi-
| tudinal. expansion and contracticn of. the

surés tight joints.

:In the practice of my. invent,ion',g'I‘supportl

“Jacent:to the horizontal central plane of the
. boiler, 'a . superheater casing, .67 ,.of sheet-

‘a- chamber-at one end of the hesder,

branch  saturated steam pipes, 625, load

‘chamber.at the. opposite end of thie header,
| with,a flanged nozzle or delivery passage,

casings.:
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superlieater - casings. The weleht of the

‘Junction boxes, acting on the inclined faces, 74
<maintaing the surfaces in. contact apd m-

"Eachi of thé superheater casings, 67, serves

pairs of superheater pipes, 69, which are %5
disposed in-vertical rows; and ‘éxtend longi-

tudinally .within it, from planes a shovt di
tance from ‘its rear end; 1nto the connected
front' junction box, and -also constitutes a

~conduit. for the draverse of gases of combus- so -
-tion " from the -firebox, around said super-

heater pipes, to the smoke box, 42, and stack

4%, "“The superheater pipes of each pair are

connected, in U form, at their rear ends, as
by a return bend or élbow, 699 and are held 85
up in-normal position in the easings, 67, by
supports of any suitable and ‘preferred fovm. ’
The forward-ends of the siperheaior pipes

- communicate, through the saturated and the
-superheated “steam - compartmerts of the 30
“headers, - 70, ;as hereinafter move fully de-
‘scribed, with:the main steam supply pipe,

6L, and. the: delivery. steam pipes, 63, re-
spectively,. so as to.constitute continnons

‘avenues ‘or .channels, throughout the length 95

of which the steam passes, and within which .
it 15 superheated,: inits traverse from the

‘boiler to the cylinders.

The T head, 62, correspoids substantially
in .construction and relation to. the stedm
headers, 70, with. that set forth in Letters
Patent of the United States No, 875,805,
granted and issued to me under dafe of Jan-

bt
<
<

nary 7,.1908, ‘and, except as to being Dro-

s

vided with the draft.chambers, 705, for tls-10
recéption of the gases. passing -out of the .
superheater . casings through - the junction
boxes, ‘67° the steam heacers, 70, are not
different, in ‘any substantial particulat, from:

those of :said. Letters. Patent. " These mem- 110

“bers,, which -are not, it. and of themselves,

claimed as of my present invention, will ho
herein only briefly and genérally described.
" Each of the steam headers, 70, is divided,.
by horizontal walls or partitions. into a plu- 1135
rality. of saturated steamy chambers or ‘com-
partments, 70, which communicate. (hrough

RS | .
with o

flanged nozzle or supply passage, 707, thers-
o1y whieh -is connecied: to oue ol a pair of

from the’ T head, 62. and a plutality of
superheated steawi chambers or compare-
ments, 705 which. communicate, throngh s

0%, thereon. whieh is connedted to “one of

‘the delivery stéam- pipes, 63, leading to the
‘engine cylinders, 128, S

Thepipes of ail the pairs of superheater 139
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pipes, 69, in each of the superheater casings,
67, are each bent inwardly to a connection
with the adjacent steam header, 70, and the
opposite ends of the steam superheating
channel formed by each pair of superheater
Pipes arve connected to a saturated steam
compartment, 70°, and a superheated steam

- compartment, 707, respectively, of said header.
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<
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The conuection of the superheater pipes to
the headers may be made in any suitable
and preferred manner, as, for example, by
fitting collars on the ends of the pipes, which
abut against ball joints fitting in openings in

‘the adjacent walls of the steam headers, and

sccuring them in place by glands or followers,
connected to, the headers by bolts. passing
through the glands ‘and headers, and made
fast by nuts engaging screw threads on the
outer ends of the bolts, substantially as set
forth in Letters Patent No. 875,895 afore-
said.  The joints between the superheater
pipes and headers can be readily examined
for the detection of leaks; by removing the
honnets, 67°, of the junction boxes, and can
be made tight by the adjustment, from the
outside of the smoke box, of the nuts of the
connecting bolts, which are conveniently ac-
cessible through the junction boxes.

In operation, saturated steam from the
boiler passes through the dry pipe, 61, T
head, €2, and communicating branch steam

supply pipes, 62%, into each of the saturated .

steain compartments, 70, of the steam head-
ers, 70, from whieh it passes, first rear-
wardly and then forwardly, through the
pairs of superheater pipes, 69, into the super-
Leated steam compartments, 70%, of the head-
ers, being, in its traverse through the super-
heater pipes, thoroughly superheated by the

hiot prodnets of combustion which ~pass.

through the superheater casings, 67, inclos-
ing the superheater pipes. The superheated
steam passes from the superbeated steam
compartments, -7, of the headers, into the
conymunieating branch delivery steam pipes,
63, and through the latter to the engine cyl-
inders. 128, for utilization therein.

T claim ns my invention and desire to se-
cure by Letters Patent: .

L. In a steam boiler superheater, the comn-
bination of a superheater casing extending
Jongitudinally adjacent to a steam_ boiler
and - conununicating, at its opposite ends,
with the firehox and the smoke box thereof,
respectively, a steam header supported in

the smoke box, and_superheater pipes lo--

cated in the superheater casing and connect-
cd at their forward ends to the steam header.
2. In a steam boiler superheater, the com-

longitudinally adjacent to a steam hoiler
and communicating, at its opposite ends,
with the firebox and the gmoke hox thereof,
vespectiyely, weans for inducing positive

draft. through said casing. a steam header.

bination of a saperheater casing extending”

8

supported in the smoke box, and superheater
pipes located in the superheater casing and .

connected at their forward ends to the steam
header. . :
3. In a steam boiler superheater, the com-
bination of a superheater casing extending
longitudinally adjacent to a steam boiler
and communicating, at its rear end, with the
firebox, an annular exhaust pipe having a
draft discharge passage communicating with
the forward end of said casing, a steam
header supported in the smoke box, and

-superheater pipes.located in the superheater

casing and connected at their forward ends
to the steam header. . -

-4. In a steam boiler superheater, the com-
bination of a superheater casing extending
longitudinally. adjacent to a steam boiler
and communicating, at its forward end, with
the smoke box, a junction box connected to
a side water wall of the firebox and com-
municating with the rear end of said casing,
draft tubes passing through the water wall
and opening into the junction box, a steam
header supported in the smoke box, and a
plurality of pairs of superheater pipes ex-
tending, in U form, in the superheater cas-
ing and connected, at their forward ends, to
the steam header. ' ,

5. Tn a steam boiler superheater, the com-
bination of a superheater casing extending
longitudinally adjacent to a steam boiler
and communicating, at its rear end, with the
firebox, a steam header supported in the

smoke box and having a draft chamber

communicating with the forward end of the
casing and with a draft discharge passage
in the smoke box, and a plurality of pairs of
superheater pipes extending, in U form, in

the superheater casing, and connected, at

their forward ends, to saturated and super-
heated steam compartments in the steam
header. : .

6. In a steam boiler superheater, the com-
Lination of a superheater casing extending
longitndinally adjacent to a steam boiler,
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and communicating, at its rear end, with the -

firebox, a steam header supported in the
some hox and having a draft chamber
communicating with the forward end of
the casing; an annular exhaust pipe having
separate stcam and draft discharge pas-
sages, a pipe connectihg the draft chamber
of the header with the draft discharge pas:
sage of the exhaust pipe, and a plurality of
pairs of superheater pipes extending, in U
form, in the superheater casing, and con-

nected, at their forward ends, to saturated
‘and superheated steam compartments in the

steam header.

7. Tn a steam hoiler superheater, the com-
bination of a superlicater casing extending
longitudinally adjacent to a steam boiler and
communicating, at its rear end, with the

115
120

125

firebox, a steam header sapported in the 130




Jits owter side and & commundcation {vo
said draft chamber to o drafl discharge pas-

.nectmg the forwa 3 ;
‘the draft chamber, a removalble plate « closing |

v

smeke box and hayv ing a deatft “hﬂmber on

sage in the %muiu m\\', a junction hox

wd end of the e Y

. an opening in the junction box, aud a plural-

1¢

13

ity of pairs of suuexheater pipes &
~in U form, in the superheater

tending,
easing, gl
conﬂ,ecl.ed, at their forward nnc" to =at-
urated and superheated compaviments in the
steam header, -

8. In a steam boiier'supu'heqt(fr ihe com-
bination of a superbeater casing extending
longitudinaily adjacent to a steara hoiler and
'cormmmicgfing at its veay end with the fire-
box, an .annuiar exhaust pipe having

rate steam and draft discharge passages, u |

the ~~'11pc1“mmu st
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‘{ ‘L“) T u\lnu"dt]’ hetweoy

estabhisbing
2 » and the dmib

ﬁ, the eximust piye, o
norted e the smoke box

urated and superlieated

stenin (tuu1_;):(1'&;11(%1&%:, a sfeam supply pipe
jending into the sty I steanr compart-

ents, 4 osteam d‘,lx\“;": pipe leading out of

cam compartnrents, and a
viuvality of p:lnh of superheater pipes ex-
tending, i U "fm‘m in the superhedter cas-
g, and bavipg thetr forward ends con-
nccted to the &u(!umcr‘_ and the superheated
teant compartinents, respeclively.

- FRANCIS J. COLE.

Witnesses
CUHEART ,As J. Bocxns,
:ﬁ. \‘- ‘: LR,
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