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UNITED STATES

PATENT OFFICE.

FRANCIS J. COLE, OF NEW YORK, N f;, ASSIGNOR TO AMERICAN
- LOCOMOTIVE COMPANY, OF NEW YORK, N..Y., A"CORPORATION ~

~ OF NEW YORK.

?,_S_TEA'M;Sd_iLE'R-

SUPERHEATER.

~ No.810,619. " Specificatiox: of Letters Patent: ~ Patented Jan. 23, 1906,

 Application flad Soptember 5,1006, Serial No, 276,956,

To all whom it may concern.:

-

- Beit known that I, Francis J. CoLE, of the

borough-of Manhattan, i the city and State
of New York, haveinvented a certain new and
useful Tmprovement in Steam-Boiler Super-
-~ heaters, of which improvement the following'

1§ a specification. - .

My present mventidn rela;‘ﬂeé' to superhéat;-

. ers of the general class or type in which the |

superheater-pipes are located in fire-tubes of

- a steam-boiler; and its object 1s to provide a
_ superheating appliance of such type in which

. heat of the gases passing through the super-
rg

© 20

30

~ larged scale, through one of theheaders and a
‘superheating fire-tube and through the su-

- 35

the saturated steam shall be subjected to the

heating-tubes while traversing in reverse di-
rection to said gases and after having been

raised thereby to the maximum temperature-
- ghall'be protected from loss of heat by trans-
~ fer thereof to thesucceeding saturated steam:.

during its return traverse toward the steamni-

“delivery connection. = .- - .o
.~ The improvement claimed is. hereinafter
- Inthe accompanying drawings, Figure 1 IS -
'ag _
-7 " tion of alocomotive-boiler, illustrating an-ap-
~ plication: of my invention; ki
view, partly in section, of sllghﬁy mere than
one-half of the T-head with one of the head-
“ers detached and indicated in broken lmes;
- Fig. 3, a horizontal central section, on an en-

s vertical section through the forward por-

g..2, a front

4 -

perheater-pipes located in said tube; Fig. 4, a
transverse séction on the line’a ¢ of Iig. 3;
" ‘and Figs. 5 and 6 similar sections showing the
o application--ﬂf g larger number.of superheater-..

. pipes 1n each superheating-tube.

40

+ " L ] ) L 2

in connection with a locomotive-boiler

o M({ vehtion is herein exeraplified as ap-
']

pli

. 4; which is of the ordinary construetion and .

is provided at its forward end Wwith a smoke- |
‘box 48, A plurality of fire-tubes 4°, ordina-
. 1ily of comparativesy small diameter, extend
from the fire-box-at the rear end of the boiler,

" which is not shown, to the front flue:sheet 44,

~ and the products of combustion pass through |
said tubes and through other. tubes-which
~ will prestntly be descriked to the smoke-box

o sc ‘4®, from which they are discharged into the

LT
u-
'
4

fo the cylinders throug

atmosphere throug “a’stack in the ordinary

manner. Steam 18 Supﬁlied from the boiler

I *
. S

8 main steam-pipe

“transverse T-head 62, from whick branch

the smoke-box, lead to the cylinders.

L

tute in lieu of & number of the usual small-di-
‘ameter fire-tubes 4¢ in the upper ahd middle

‘would ordine zily be occtpied by such number
of said tubes a correspon _.agly smaller num-

ﬂue-shéet_éa_ and the rear or fire-box flue-
‘sheet. Within each of -the superheatmg-

heater - pipes comprising an outer -super-

68£or, as hereinafter specified, a plura
sa1d outer and inner pipes, said pipes extend-

§7 from a vertical plane a short distance—as,
say, thirty inches or thereabout—forward of
the fire-box flue-sheet to vertical planes in
the smoke-box forward -of the T-head 62.

forward ends, as well as both ends of the cir-

‘bustion around them through the tubes, and.
‘their rear ends are supported therein, so’as
‘to give as much space as possible in the lower
_portion of the tubes. " The circulating-pipes

“than the superheater-pipes 69 to provide an
for the traverse of saturated steam supplied
.. Tt will be obvious that, if desired, a plural-

.67, the latter being in such case made of cor-
‘respondingly larger .diameter to accommo-

“sets of pipes in each superheating-tube. -

‘ber of tubes 67 of greater diameter, which
‘will be descriptively. termied ‘‘superheating-
‘tubes,”’ said superheating-tubes extending
‘between and being expanded into the front

culating-pipes 68, are open. - The superheat- -
ing-pipes 69 are made of sufficiently smaller
diameter than the superheating-tubes 67 to

ermit free passage of the produects of com-

annular channel between the pipes 68 and 69
“to said channel from the main steam-pipe 61. .
ity of sets of oute} and innher pipes 69 68 may
be located.in each of the superheating-tubes

‘date them. Fig. 5 illustrates the application
| of three sets of pipes, and Fig. 6 that of four -

| ordry pipe 61, passing fhrou'gh_ the front flue-
sheet 4¢ and connected in front thereof to-a35 -
steam-pipes 63, located on opposite sides of L

. In the practice of my mnvention: 1 subStié._',_-
60

portion of the space within the boiler 4 which

__ . 70

tubes there are located a system of super-

“heater-pipe 69 and an inner circula,ti_n%-iplpe' »
ity of -

. ver and INNEr pIPes, S . 75
.| ing longitudinally in the superheating-tubes.

8o

The tear ends of the suberheater-pipes 69, or
those nearer-the fire-box, are closed, as by
being welded together or plugged, and their

Q0

68 are made of sufficiently smaller diameter

95

100

-

104

| r The outer and iﬁnér}fsl_lpei'heater g,nd ¢if0u~.
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lating pipes 69 68 of each vertical row are con~
nected at their forward ends to a verticsl Cas-

ing or header 70, which is divided by a ver-

tleal partition 70% into front and rear cham-
The headers 70 are.
closely together as:|

bers or compartments.

set side by side and as
oracticable in the smoke-box 42 g short dis-
tance 1 front. of the superheating-tubes 67,
and each header is independently insertible
and removable. The forward ends of the
outer superhegter-pipes 69 are expanded into
the rear walls of the headers, and the adja-

cent ends of the inner circulating-pipes 68

are correspondingly expanded into remov-

uble sleeves or sockets 70°, screwed into the
~ partitions 70* of the headers, the outer and
S mmner pipes thus communicating, respec-

tively, with the rear and the front chambers
of the headers. - Openings which are closed
by removablie plugs 70° are formed in the
tront walls of the headers, these openings pro-
viding for the insertion, examination, clean-
ing,"and repairs of the superheater and cireu-
lating pipes.  In the event of leskace st the
joints the plugs can be detached and
culating - pipes expanded, or a circulafing-
cent superheater pipe or pipes be expanded,
as the case may require. SRR

In order to prevent the loss of heat which
- would result from its transfer from the super-
beated steam passing through the cireulating-
steam  passing
between said -

pipes 68 to the satursted

througn the annular spaces
pipes and the superheater-pipes 69, the circu-
lating-pipes are jacketed or protected by an
interposed non-conducting medium from di-
rect centact with the steam in said annular
spaces. In the instance shown such protec-
tion 1s effected by first covering the circulat-

ing-pipes 63 with casings 68°, of asbestos pa-

per or other material of analogous character,
and thereafter inclosing them m jacket-pipes
68¢ ot sufficiently larger diamster to interpose
annular dead-air spaces between them and
the jacket-pipes, except at and near their
ends, where the jacket-pipesfit closely around
tho casings 68%,.s0 as to close said dead-air

spuces. The forward ends of the jacket-

=hir

pipes pass through the sockets 70 of the par-

“titzons of the headers and are expanded

thereit: with the circulating-pipes. |

The "-head 62 is divided by a horizontal
partition 622 into upper and lower chambers
or compartments, the lower or supply com-
partment, . which communicates with the
mein steam-supply pipe 61, having ports 62
1n its front, which register with ports at the
tops of the rear chambers of the headers 70,
and the upper or delivery compartment hav-
ing ports 62¢ in its front, which register with
ports 1o the front chambers of the headers:
The branch steam-nipes 63 are connecied o

nozzles at the ends of the upper compart-

ment ol the T-head. The front face of the

LI
[ ]

| T-]g'}é&d,, and the: Bear faces
which surround the portstherein asbove speci- .

w—ra

the cir-

pipe or pipes can be withdrawn and the adja-

-ment of the T-head 62 and

610,616

of the he&der@,

tied, are {inished so as to make tight joints,
and the headers are secured removably to the
T-head by bolts 71 and clamps 71, .
~In operation saturated steam from the
boller passes through the dry pipe 61 into the
lower or'supply-compartment of the T-head
and thence mto the rear chambers of the
neaders 70, from which it passes rearwardly
through the annular spaces between the su-
perheater-pipes 69 and the circulating-pipes
68, being superheated ih.its traverse t ough
said annular spaces by the hot products of

~combustion which pass in the opposite direc-
sup erhea,ting- '-

tion ‘through - the ingclosing
tubes 67. The saturated steam being ad-
mitted at the sinoke-box ends of the su
heater-pipes, where the {émperature is low-
est, 18 heated to its maximum when it reaches

‘the ends nearer the fire-box, where the tem-

perature s highest.. The superheated steam
then passes forwardly through the circulat-
ing-pipes 68, being protected in its traverse
through the same from loss of heat by the

non-conducting mediym interpesad. between -
‘them and the surroundin

} SUITO!T ahnular steam-
spaces, as-before described, and enters the

passes into the upper or delivery compart-

the branch pipes 63 to the engine-cylinders
for utilization therein. o g .

I claim as myinvention and desire to secure

by Letters Patent—

*

boiler, of superheating - tubes, outer

thence through

75

er-

90

| front chambers of the headers, from which it

95

1. Theicombination, with 2 tubular steam-
super-.

heater-pipes i roljectin'g thereinto end having b

their rear ends closed, Inner circulating-pipes
open at both.ends '
outer superheater-pipes, an insertible and re-
movable header, partitioned vertically into
two chambers, communicating,

ner circulating - pipes of a vertical row, a

steam-supply connection opening into the

header-chamber of the outer pipes, and a
steara-dehvery. connection leading out of the
header-chamber of the inner pipes. R
2. The combination with s tubular stegm-
boller, of superheating - tubes, outer
heater-pipes rof'
their rear ends closed, inner circulating-pipes
open at both ends and located within the
outer superheater- pipes, a plurality of in-

and located within the

105

_ _ 1 g, Tespectively,
witn the outer superheater-pipes and the in-.

110

115

_ _ super-
ecting thereinto and having

120

sertible and removable headers, each parti-
tioned vertically into two chambers, com-~

‘municating, respectively, with the outer su-

perheater-pipes and the inner circulating-
pipes of a vertical row, a T-head partitioned
1nto a supply-compartment which is open to
the main-supply steam-pipe and a delivery-
compartment which is open to a delivery
stesmn-pipe, portsin the supply-compartment

| communicating with the header-chambers of

125

130
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‘their Tear ends ¢

two chambers, communtcating, respectively,

- conducting e |
inner and the cuter pipes, a steam-supply

@10,6819

the outer pipes, and portsin the delivery-com-
partment communicating with the header-
chambers of the inner pipes. . |
3. The combination, with a tubular steam-
boiler, of superheating - tubes, outer super-
heater-pipes pmf'ecting thereinto and having
osed, mner circuiating-pipes
open at both ends and located wibinn the
guter supernéater-pipes, an insertible and re-
movable header, partitioned vertically mto

with the outer superheater-pipes and the in-
ner cn*culatmg—g},pes of a vertical rew, a non-
ium interposed between the

conunection opening into the header-cham-

‘ber of the outer pipes, and a steam-delivery

~connection leading out of the header-chani-

.zo

- "
A

:|a.

- -
- L]

*

" ner circulating-pipes_of a Vertical row, cas-

ber of theinner pipes. _ o
4. The combination, with a tubular steam-

-~ boiler, of superheating - tubes, outer super-
.. hesater-pipes projecting thereinto and having
. their rear ends closed, inner circulating-pipes |

open at both- ends and located within the

‘outer superhester-pipes, an insertible and re-
‘movable header psrtitioned vertieally. nfo

two chambers, communicating, respectively,
with the6uter-s eater-pipes and the in-

——

8

ings of non-conducting material, as asbestos

- outer superheater-pipes, an insertible and re-

- L e pe— i

- Witnes

paper, suwrrounding the circulating-pipes, &
steam-supply connection opening into the
header- chaxnber of the outer pipes, and 4
steam-delivery connection leading out of the
header-chamber of the inner pipes. |
5. The combination, with & tubular steaim-
ho
heater-pipes proieciing thereinto and having
their rear ends closed, mmner circulating-pives
open at both ends and located within the

movable hender partitioned vertically o
two chambers, communicating, respectively,
with the outer superheater-pipes ana the m-

ner circulating-pipes of a vertical row, casings.

of non-conducting materiai, as aspestos pa-
per, surrounding the cireculafing-pipes; jacket-
pipes inelosing and forming desd-sir spaces

around said casings, a steam-sunply COnTu-

wt

tion opening into the header-chamber of the

outer pipes, and s steam-delivery cennection
leading out of the header-chamber of the in-
ner pipes. |
| | FRANCIS J. COLE.
CHAB. H. Apps,
J. B. ENxis.

ier, of superheating - tubes, outer super-
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