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To all whom it may concermn:

Be 1t known that I, Francis J. LOLE of
Schenectady, in the cou nty of Schenectady and
State of New York, have invented a certain

s new and useful Im‘:)rovement in Steam-Boiler
Superheaters, of which 1mpr0vement the fol-

lowing 1s a specification.
MV present invention relates. to Superheat-
ers of the general class or type exemplifi

ed
10 in Letters Patent of the United States No. |

.

765,307, granted and 1ssued to the American-

Locomotive Company as my assignee under
date of July 19, 1904; and its object is to pro-

| vide a superheating appliance of such type in
- 15 which the length of traverse of the steam to

be superheated while exposed to the hot gases

shall be largely increased relatively to any

determined length of superheating fire-tube
and the superheating of the steam be conse-
2o quently effected to a correSpondm@lV hwher
degree. | -

The improvement claimed is helemafter
fully set forth.

In the accompanying dr&wmcrg TFigure 11is
25 a vertical longitudinal central section thr ough |
the smoke-box and a portion of the waist of |

alocomotive-boiler, illustrating an application
of my invention; I‘lo* 2.8 ver tlcal longitudi-
nal section, on an enla,rcred scale and on the

30 line & b of Fig‘. 3. through the T-head, one of

the headers, and the connected superheater-
pipes; Kig. 3, a front view, partly in section,
of slwhtly more than one-half of the T—head

with two of the headers detached and indi-
35 cated in dotted lines: Fig. 4, a horizontal lon-

gitudinal section, on a further enlarged scale,
through one of the headers, a portion of a
superheating fire-tube, and the superheater-
pipes located in said tube; and Fig. 5, a trans-

40 verse section, on a further enlar@ed scale on

the line ¢ « ot Kig. 4 |

My invention is hei eln, as 1n Letters Pa,t-
ent No. 765,307 aforesaid, exemplif
plied in connection with a locomotive-boiler

45 4, which is of the ordinary construction and

is provided at its forward end with a smoke-

box 4*, which 1s supported upon the usual cyl-
inder-saddles 12. . A plurality of fire-tubes 4°,

ordinarily of comparatively small diameter,

ed as ap-

will be descriptively termed
_tubes ” sald superheating fire-tubes axtend-

tance—say thirty inches or t

extend from a hre box at the rear end of the
boiler, which is not shown, to the front flue-
sheet 4‘1 and the products of combustion pAss
tﬁlrouo'h sald tubes and through other tubes,
which  will presently be deseribed, to the
smoke-box 4", from which they are discharged

into the atmosphere through the stack 4".
Steam is supplied from the boiler to the cyl-

inders through a main steam-pipe or dry pipe

61, passing through the front flue-sheet 44

and connected ‘in front thereof to a transverse
T-head 62, from which branch steam-pipes
63, located on opposite sides of the smoke-
box, lead to the cylinders. The exhaust-steam
1S dlgchara‘ed from the cylmders through a
vertical exhaust -pipe 64, secured to the Sa,d-
dles 12 1n line axially with the stack, and in

theinstance shown two petticoat or dratt pipes
65 66 are interposed between the exhaust-pipe

and the stack. Thesmoke-boxis where solid

| fuel is used fitted with a spark-arresting ap-
pliance of any suitable and preferred construc-
tion, which is here shown as comprising a dia-

phmo*m or deflecting plate 4° and a sheet of
netting or pertorated plate 4"

In the practice of my invention I substitute,
in lieu of a number of the usual small- d1ameter

fire-tubes4®, in the upper and middle portion of
the space Wlthm the boiler, which would in

the usual practice be occupled by such num-
ber of said tubes a correspondingly smaller
number of tubes 67 of greater diameter which
super hea,tm -

ing between and being expanded into the front
flue-sheet 4 and the rear of fire-box tube-
sheet. Within each of the superheating fire-
tubes there are located two or more pairs
(preferably, as in the instance shown, four

pairs) of inner superheater-pipes 68 and in-

closing outer superheater- pipes 69, said pipes
extendmﬂ' longitudinally in the superheating
ire- tubes from a vertical plane a short dis-

ward of the fire-box tube-sheet to vertical

planes in the smoke-box forward of the T--
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head. The pairs of superheater-pipes are dis-

posed in the superheating fire-tubes 67 in

such manner as to give as much clear space
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as possible in the lower portion of the tubes,

as shown in Fig. 5, in order to reduce to a.

minimum the tendency of soot and cinders
passing through the tubes to be retained in
and clogthesame. Theendsof the outer super-
heater-pipes nearer the fire-box are closed
either by weldingor by plugs and may be held
pu in normal position in the tubes by any suit-
able supports, and . the forward ends of both
the outer and the inner superheater-pipes are
open. The outer superheater-pipes 69 are
made of sufficiently small diameter to permit
free passage of the products of combustion
around them through the superheating fire-

tubes, and the inner superheater-pipes 68 are .

made of sufficiently smaller diameter than the
outer ones to provide a channel between the
two for the passage of steam.

The four pipes 68 69 68 69 of each of the
two or more horizontal rows or sets of inner
and outer superheater-pipes which are located
in each of the superheating fire-tubes 67 are
connected, as presently to be described, with
the main-supply steam-pipe 61 and the branch
or delivery steam-pipes 63, so as to constitute
a continuous avenue or channel, throughout
the length of which the steam which is to be
superheated traverses twice backwardly and
twice forwardly or makes a *‘double return”
within the superheating fire-tubes in its pas-
sage from the supply steam-pipe to the branch
or delivery steam -pipes. To this end the
pairs- of 1nner and outer superheater - pipes
which are located in each vertical row of super-
heating fire-tubes are connected at their for-
ward ends to a vertical casing or header 70,
which 1s divided by partitions into four cham-
bers or compartments —to wit, a top chamber
704, two side chambers 70° 70", one ot which,
70° 1s open to the top chamber, and a rear
chamber 70",
by side and as closely as practicable together
in the smoke - box 4* the upper portions of
their rear sides abuttlnﬂ against the front of

“the T-head 62, and the headers are prefer-

ably, as shown, independently insertible and
removable. The forward ends of the outer

~ superheater-pipes 69 are expanded into the
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back walls of the rear chambers 70% of the
headers, and the adjacent ends of the inner
superheater - pipes 68 are expanded into re-
movable sleeves or sockets 70", serewed into
the partitions which separate the rear cham-
bers from the side chambers 70° 70f of the
headers. By referenceto Figs. 8 and 4 it will
be seen that all the inner superheater-pipes on
one side of the vertical central plane of each
vertical row of superheating fire-tubes commu-
nicate with one side chamber, as the chamber
70° of the header of said vertical row, while all
the Inner superheater-pipes on the other side

of the vertical central plane communicate with

the other side chamber, as the chamber 70%
All the outer superheater-.pipes ot each ver-
tical row of superheating fire-tubes commu-

The headers 70 are set side-

782,488

nicate with the rear chamber 70% of its header.
Openings closed by removable plugs T0° are
formed 1n the front walls of the headers, these
openings providing for the insertion, exami-

nation, cleaning, and repairs of the super-

heater-pipes. In the event of leakage at the
joints the plugs can be detached and the inner
pipes expanded, or an Inner pipe or pipes can

“be withdrawn and the adjacent outer pipe or

pipes be expanded, as the case may require.
The T-head 62 1s divided by a horizontal
partition 62* into upper and lower chambers

or compartments, the upper or supply com-

partment having ports 62° in its front, which
register with ports in the top chambers 70° of
the headers, and communicate, through said
chambers, with the side chambers 70°, and the
lower or delivery compartment having ports
62° in 1ts front, which register with ports in
the side chambers 70". The branch steam-
pipes 63 are connected to nozzles at the ends
of the lower compartment of the T-head. The
front face of the T-head and the rear faces of
the headers which surround the ports there-
1inabove specified are finished so as to make
tight joints,and the headersaresecured remov-
ably to the T-head by bolts 71 and clamps 71%.

In operation steam from the boiler passes

through the dry pipe 61 into the upper com-
partment of the T-head 62 and thence into the
top chambers 70° of the headers 70, from which
1t passes downwardly in the communicating
side chambers 70¢, thence rear wardly thr mwh
the connected inner superheater-pipes 68 and
out of their open rear ends into the spaces be-
tween them and the outer superheater-pipes.
The steam then passes forwardly through said
spaces 1nto the rear chambers 70° of the head-

ers, from which 1t again passes rearwardly

through the connected outer superheater-
pipes, and then forwardly through the inner
superheater-pipes to the side chambers 70" of
the headers, ancd thence into the lower com-
partment of the T-head 62, from which it
passes through the branch steam-pipes 63 to
the engine - cylinders for utilization there-
in. In its traverse through the superheater-
pipes the steam is thoroughly superheated by
the hot products of combustion which pass
through the inclosing superheating fire-tubes,
and by its double return in the superheater-
pipes, as above described, the length of ifs
traverse in the pipes and the period of 1ts ex-
posure to the hot products of combustion are
caused to be substantially twice as great as in
the appliance set forth in Letters Patent No.
765,307 aforesaid. The means whereby this
double return of the steam is effected consti-
tute the leading and characteristic feature of
my present invention, and 1t will be obvious
that they differ wholly, both in structure and

operative result, from the mere duplication

or multiplication of the single pairs of super-
heater-pipes of Patent No. 765,307. Such
structural modification of the latter would of
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course attain the result of increasing the area
of superheating-surface within each of the
superheating fire-tubes, but would have no
effect in increasing the length of traverse of
the steam in the superheater-pipes and the du-
ration of its exposure to the hot products of

- combustion which is resultant in the opera-
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- seribed and shown, while advantageous in the
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- boiler, of a Superheatmo'
super heater -pipes located therein and consti- |

tion of the construction herein set forth.
The disposition of the superheater-pipes of
each palr one within another, as herein de-

particular of economizing space within the su-
perheating fire-tubes, is not an essential of my
Invention, as it will be obvious to those skilled
1n the art that, 1f preferred, the two pipes of
each pairmay Wlth outdeparturefrom the prin-
cipleand characteristic featureof my invention
be located side by side with their rear ends con-

nected by return-bend couplings, their for--

ward ends being connected to the chambers
70° 70" and the chamber 70%, respectively, of

the headers, as in the specific embodiment of
the mmvention which has been herein exempli-

tied.

My present mventlon embodies all the sub-
stantial practical advantages of that of Patent

No. 765,307, together with the further one of
enabling the steam to be superheated to a ma-

terl.;ﬂlv higher degree, which under certain
conditions of oper ‘1,131011 may be of consider-

able practlcal 1mpmtance and value in rail-
road service.

" I claim as my invention and desire to becure'

by Letters Patent—

1. The combination, with a tubular steam-
boiler, of asuperheating fire-tube, aset of four
superheater-pipes located therein and consti-
tuting a continuous channel for a double re-
turn of steam, a main steam-supply pipe pass-
ing through the flue-sheet above the super-
heating fire-tube, a steam-delivery pipe lo-
cated in the smoke-box of the boiler,

the superheating fire-tube and divided into
compartments, one of which 1s provided with
a port 1n 1ts rear wall open to the steam-sup-

ply pipe, and which also communicates with

the receiving end of one of the superheater-

pipes, another which communicates with the

delivery end of another superheater-pipe and
which 1s provided with a rear-wall port ad-
joining the port of the first compartment and
open to the delivery steam-pipe, and another
which establishes communication between the
ends of the two other superheater-pipes, mid-
way of the continuous steam-channel.

2. The_combination, with a tubular steam-
re-tube, aset ot four

tuting a continuous channel for a double re-

turn of steam, a main steam-supply pipe, a

steam-delivery pipe, a T-head partitioned into
two chambers, one of which is open to the

main Steam-supply pipe and the other to the .

_ and a
vertical casing or header located forward of

3

steam-delivery pipe, and a casing or header 6¢

divided into compartments, one of which com-
municates with the supply-chamber of the T-
head, and with the receiving end of one of the
superheater-pipes, another with the delivery
end of another superheater-pipe and with the

“delivery-compartment of the T-head, and an-

other which establishes communication be-
tween the ends of the two other superheater-
pipes, midway ot the continuous steam- chan-
nel.

3. The combmat;on W1th a tubular steam-
boiler, of a vertical row of superheating fire-
tubes, sets of four superheater-pipes located
in the superheating fire-tubes, each set consti-

tuting a continuous channel for' a double re-

turn of steam, a main steam-supply pipe pass-

70
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ing through the flue-sheet above the row of

superhea,tma'hre tubes, asteam-delivery pipe,
and a vertical casing or header located in the
smoke-box in front of the row of superheat-
ing fire-tubes and divided into compartments,
one of which is provided with a port in its rear
wall open to the steam-supply pipe and which
also communicates with the receiving end of

one superheater-pipe of each set, anothel

which communicates with the delivery‘ end of
anothersuperheater-pipe of each setand which
1s provided with a rear-wall port adjoining the
port of the first compartment and open to the
delivery steam-pipe, and another which estab-
lishes communication between the ends of the
two other superheater-pipes of each set, mid-

QO
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way of the contmuous steam-channels of the

several sets.
4. The combination, with a tubular steam-

| jole

boiler, of a vertical row of superheating fire-

tubes, sets of four superheater-pipes located

in the superheating fire-tubes, each set consti-

tuting a continuous channel tor a double re-

turn .ot steam, a main steam-supply pipe, a

105

steam-delivery pipe, a T-head partitionedinto

two chambers, one of which is open to the
main steam-supply pipe and the other to'the

steam-delivery pipe,.and a casing or header

divided into compartments, one of which com-
municates with the supply-chamber of the T-
head and with the receiving end of one super-
heater-pipe of each set, another' with the de-

1TO

livery end of another superheater -pipe of each

set and with the delivery-compartment of the
T-head, and another which establishes com-
munication between the ends of the two other
superheater-pipes of each set, midway of the
continuous steam-channels of the several sets.

5. The combination, with a tubular steam-
boiler, of asuperheating fire-tube, outer super-
heater-pipes projecting thereinto and having
their rear ends closed, inner superheater-pipes
open at both ends and located within the outer
superheater-pipes, a main steam-supply pipe,
a steam-delivery pipe, a T-head partitioned

the main steam-supply pipe and the other to

115
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into two chambers, one of which is open to
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~ the steam-delivery pipe, and a casing or header
divided 1nto compartments, one of which com-

municates with the supply-chamber of the T-
head and with the receiving end of one of the

outer superheater-pipes, another with the de-
livery end of another outer superheater-pipe
and with the delivery-compartment of the T-

head, and another with the forward ends of
the Inner superheater-pipes.

_ - FRANCIS J. COLE.
Witnesses: - |

~J. SNowDpEN BeLL,
CLARENCE A. WILLIAMS.
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