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UNITED STATES PATENT OFFICE.

FRANCIS J. COLE, OF SCHENECTADY, NEW YORK.

| STEAM-BOILER SUPERHEATER.

936,412.

Specification of Letters Patent.

To all whom, it may concern:
Schenectady, m the county of Schenectady
and State of New York, have invented a cer-
tain new and useful Improvement inSteam-

Boiler Superheaters, of which improvement
the following is a specification.

. The object of my-invention is to provide a
superheating appliance for steam boilers of
the locomoti¥e 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 veducing the

5 changes in other parts involved in its appli-
~cation to a mmimum; avolding any reduc-

tion-.in heating surface, alteration of flue
Sheets, or provision of larger diameter tubes:

and 1ncereasing the capacity of the boiler by
the provision of superheating surface addi-
{ienal to
tubes.

that obtainable in the ordinary fire

The 1mprovement claimed is hereinafter

| fully set forth.

In the great majority of locomotive boiler

superheaters which have heretofore been put

1 practice, the superheating appliances have
been either of the fire tube or of the smoke
box type, the superheating pipes Being, in
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. Inthe latter

‘type, the superheating pipes are 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

normal. Either of these types of superheat-

ers, when applied to an existing locomotive
boiler, mvolves considerable alteration and
change of parts, which my present invention

1s 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

~Be it known that I, Francis J. Cour, of

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
pox. 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 m the siole box. The traverse of the
gases of combustion through the casings and
around the superheater pipes therein, is ef-
tected 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 annular exhaust pipe, in which the ex-
haust from the cylinders 1s either in the cen-
ter, as 1n 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. ' |

In the accompanying drawings: Figurel
1s a side view, 1n 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. 3, a vertical trans-
verse section, on an enlarged scale, on the
line a @ of I'ig. 2 and the line @’ & of Fig.
43 If1p. 4, a vertical longitudinal section, on
the same scale, through a steam header, on
the line 6 6 of Ifig. 3; IFig. 5, a vertical
transverse section, on the line ¢ ¢ of Fig. 1;

and, I'ig. 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 standard types, com-

prising a fircbox, 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, 4%, connected to the forward end of the

waist. A plurality of fire tubes, 4¢, extends
through the waist, from a rear flue sheet in

Patented Oct. 12, 1909."
Application filed April 20, 1909. Serial No. 491,178, . |
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the firebox to a front flue sheet, 49, in the

-smoke box, in the ordinary manner. Steam



- 12#, through a main steam pipe or dry pipe,

. ICH_J_

. through- superheater pipes, 69, which, with:

,I'g_':_sldegs of’ the smoke box

_..-{:outsﬁe of the boiler-shell. ad]acent to each
. side: thereaf and preferabf
“Jacent:to the horizontal central plane of the
. boiler, 'a . superheater casing, 67, of sheet
" ‘'metal; which is most convemently made of
| frectangular transverse section, and is clothed_ |
¢ with a covering or lagging, 6{“ ‘of suitable:
non-conducting materlal to prevent the ra-
+" diatien of: heat to the. atnmsphere.; The su-.
. perbeater casings . extend from. about the.
" middle_portion. of the length: of the firehox,
" 5, to about the middle portmn of the smoke'-
box, 4%, 'and commumca,te, at their rear ends, .|
“headers,
“scribed, with- the main steam. *-)ul:)pw'plp(,#

25
- " with the interior or fire chamber of the ﬁ.te--
- box, by a plurality of short tubes; 5%, p
- inge thr(mg -the side water walls’ of the five-'
| -For ¢onvenience of connection to the
firebox, the rear end portions. of ‘the. ‘super-
heater casings are_ preferably made-in " the

o box,

30

Tn thie 3 practice of my mﬁrenﬁon I suppor

. form of separate junction’ boxes, 67, into

35

40

‘which the tubes, 5% open, and which are pro-
vided with 1'em0vable plates or bonnets;, 6T, |
-to afford access to the latter.

- of the Superheater casings are connected to
~.and -gpen’ into,: junctlon boxeés,” 67 “which

- are provided ‘with' rémovable phtgs or bon- | g
- . nets, 67% to permit access to the interior. of
the eas:mgs :and are bolted to ﬂanue,s on the:
.~ outer sides of stéam headers, 70, secured to |

- the inside . ‘of the" shell of Lhe blll()lxe box.
The junction - boxes,. 67°,- open” into draft
chambers; 70%, on the outer sides of the head::
45 ers, an& smd chambers are connected by.
7 draft pipes, 674, with an-annular draft dis-

~ charge passage, 64°, which . surrounds the
steam discharge Openmg or nomh, bé“' of.'

The front end&,

< the exhaust-pipe, 64.

50
- running,
from’ the ﬁmbox by the exhaust blast fr om -

~ the nozzle, 642, ‘thl()llﬂh the shart tubes, 52,

~and the supwheater casings, .67, and ihem*e -

55

gasges .of ‘combustion are - drasin

through -the conneeted ]unc’cmn boxes, 67

draft ch'lmbels 705, and draft pipes, 6795 to

_‘md out of the dmﬁ discharge passage, G40,

- 60

65

,t.-huned through. the superhciter

Tt will also be seen that the draft through
the passages, 64°, induced by the exlmngt‘

blast, WIH be subst: mtially greater {han the

dr: 1ft m- the smoke box throueh the fuc.’.

tubes, 4¢, so that positive draft will e main-

The junction b(}ws 67°, are fitted to shidg
lmlnmuhnalh on 111(]1110{] ﬂwm 70%, on the

ASS-

1t wﬂl be seen’ that Wl‘len the locomntn o ig

1‘;111}“%‘,

- their connections and casings will be pres--|.
*  ently described, and, after being superheated |
=7 neSaid pipes, pa‘sses to the cylinders thiough |

_'1b_' branch steam pipes, 63, lomted on oppmlte'_,

y with its top ad- |
{-conduit for the ir avelse of gases of combus-

tion from the firebox, around said super-
“heater pipes, to the: 5m01 e box 42, and stack
4>, -The superheater pipes of t;wh palr are
' cannected in U form, at-their rear ends, as
by a lemrn bend or elb(}w, 69‘1, and are held
up in normal pomtwn 1n. the cavings, Ge;, by

!

~superlieater  casings.
| junction boxes, B.Ctlllé on the 111{*11119{1 Faces,

- Superneatm casmgs through -

‘branch saturated steam pipes,

ments,
chamber: at the. opposite end ot the header,

R 936;412' Lo

. .-..‘_‘I_

s supplled from the boﬂer to the cyhnder outer ﬂfmges of. {he header--u {o whirh :;.'iu-e;;
*,'."_'61 ‘passing through thefront ﬂue sheet, 49, _'q
.._a,nd connected: in front-thereof to a tmns— :

. 5 verse T head, 62, from. which it is conducted[ |
|:maitains Lhe eurtaces 1. (,onlfut

?'bure.s tloht joints. | o
- "Tach of the superheater 0‘153111“":.} 67, serves
‘as an inclesing teceptacle for a plm alw' of,
pairs of Supuhea,ter plpes, 69, “whic I are
‘disposed in vertical rows; and extend longi-

ar¢ connected, s6 as, to. ndmit of the fon
tudinal e\pmuwn and contraction of 1'
The weight of lu,

-LLE 111—*

tudinally within it, from phnes a short dis-

front janction box, and also constitutes a

supports of any suitable and pr eiem ul formn.
The forward-ends of the superkenior pipes

| commumcate, thlounh the saturated and the

superheated “steam "compartmerts of the
ce-

70, ;fv:- helematter‘ mou fully

-y
S I

| tance from 1ts r@ar ‘end,-1to-the connectel

56

90

61, and the deln ory. steam pipes, 63, re-

spectne]y, so a3 to . constitute continuons

‘avenues or chanrels, throuﬂhout the length 95

of Whl(‘h thie steam pashes and within which

it 18 auperheated nats tmvemL 1 om Lh

1 boiler to the G}fllHdEI’b.

The T head, 62, f*ou‘ecprmdb Sulbhatlall"

in- wnbtmctmn ::md relation fo. tht,.. ..,tedrei_

- heﬂdus
“Patent of the Lmied States No.

70, with. that set tmth in Lotters
575,895

T
o
o

o1 anted and issued to me mldm date of J ﬂﬂ~ |

Auary 7,.1908, ‘and. L\L{:‘pf as to hmm DYro-
vided w1t11 the dr aft chambers, 705, for the

S
-
Gt

reception of the gasés. passing -out of the .

Boxes, 67°, the *:ttdlll headf@h 70, ate not

different, in any substantial pmtwuhu fromi
those of Sdld Letters. Patent.
“bers,, which -are not, it and of themselves,
,clmmed as-of my present inven{ioi, w il e
--_herem only briefly

“Each of the steam hmd{,h, 70, 3 s divaded,
115

1 l‘@‘ 2 Iiein-

and -genérally ]Gﬁf pibseds

by horizontal'walls or partitions. into -
ralily. of saturated steany chambers or L0 -

partments, 70¢; which connmunicate. {hrouoh
“a-chamber - at one ehd of the he

‘r
ll{

llll_‘ 5 i3 14
flanged nozzle or supply passage, 707, there
on,’ ulm,h 15 conunecied to oue of a pair ¢
(HE, o 111

from the T Hhead, (,n_ and oa plum,:n 1:1:!':'
stuperheated *-tt‘dln' Lambers or eompare-

T0%, uul@h connmunicate,

. E
‘L

with a flanged nozzle or delivery passage,
705 (hereon., which

The,pipes of Al the pairs of supe cheaten

the ]mi-’tlrm_

throngh o
175,

i10

~4
."""_;

| is connected to one of
'tlm delivery stéam- pipes, (u, hmhnn to the
enene ¢y lmdma 12,
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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

Vi

opposite ends of the steam superheating

channel formed by each pair of superheater |
Pipes are connected to a 'saturated steam

compartment, 70°, and a superheated steam

- compartment, 70", respectively, of said header.

1

prd
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o N

50
L
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v

60
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The connection of the superheater pipes to
the headers may be made in any ‘suitable
and preferred manner, as, for example, by
fitting collars on the exds of the pipes, which
abut against ball joints fitting in openings in

the adjacent walls of the steam headers, and

securing 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 1 Letters Patent No. 875,895 afore-
said.  The joints between the- superheater
pipes and headers can be readily examined

Tor 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
botler passes through the dry pipe, 61, T
head, 62, and communicating branch steam

suppiy pipes, 625, into each of the saturated

steain compartments, 70¢, of the steam head-
crs. 70, from which 1t passes, first rear-
wardly and then forwardly, through the
pairs of superheater pipes, 69, into the super-
Lieated steam compartments, 70%, of the head-
ers, being, in its traverse through the super-
heater pipes, thoroughly superheated by the

ot prodnets of combustion which pass-

through the superheater casings, 67, inclos-
mg the superheater pipes. The superheated
steam passes from the superbeated steam
compartments, -70%4, of the headers, into the
communteating branch delivery steam pipes,
63, and through the latter to the engine cyl-
inders. 122, for utilization therein.

I claim ns my mvention and desire to se-

curce by Letters Patent:

I. In a steamn boiler superheater, the con-
bination of a saperheater casing extending
longitudinally adjacent to a steam  boiler
wd - conumunicating, at its opposite ends,
with the firebox ‘and the smoke hox thereof,
respectively, a steam header supported in

the smoke box, and. superheater pipes lo-

cated 1n the superheater easing and connect-
cd at their forward ends to the steam header.
2. In a steam botler superheater, the com-

bination of a superheater casing extendillg"'

longitudinally adjacent to a steam boiler
and communieating, at its opposite ends,
with the firebox and the smoke hox thereof,
espectively, means for inducing positive

draft. through «aid casing. a steam header. | firebox,

8

| supported in the smoke box, and superheater
pipes located 1n 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
drait 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 boller 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-
1mg and connected, at their forward ends, to
the steam header. o |

5. 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, 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
1n 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. o o |

6. In a steam boiler superheater, the com-
bmation of a superheater casing extending
longitudinally adjacent to a steam boiler,

70

78

8C .

85

90

99

100 -

105 .

110

and communicating, at its rear end, with the -

firebox, a steam header supported in the
some box and having a draft chamber
communicating with the forward end of
the casimg; 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 plurdlity of
pawrs of superheater pipes extending, in U
torm. m the superheater casing, and con-

nected, at their forward ends, to saturated
and superheated steam compartments in the
steain header. | -

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

115
120

125

a steam header sapported in the 130
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