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U\TITED STATES PATENT OFFICE.

FRA\"K A HAUGHTON OF SCHE’\IECTADY NEW YORK.

STEAM GENERATOR AND SUF’ERHEATER. -

. m:s_w,em: "~ Specification of Letters Patent. Patented March 19, 1007,
| ' Appﬁcaﬁon filed April 8, 1905, Serial No. 254,544, '

'ﬁ

To.all whom Lzﬁ mal J ‘concern:

Bé it known that I, FrRaNK A. I‘IAUGHTON
- 4'subj ect 6f the Klnﬂ' oi Great Britain, and a
1e51dent of Schenectady, State of New York,
have mvented certain’ new and use: 2ul Tin-
provements in Stearh Generators and Su-

perheaters, oi Wlueh the 101]0*mng is a speci-

- fieation.

{0

My nvention lelates to an 1mpr0vement~m

steam - generatois, and steam-superheaters,
and has for its object to provide an effective
superheater in' combination with a. steam-
generator that will give a high temperature
- of supuheated steam and *at the same time-
~be simple, practical, end accessible in ar-

ra,ngement

- One of the prlnc:lpﬂ.l delects common to
'meny forms of superheaters is the -obstruc-

* tion of -the flues or fire-tubes by the super-

i with-the draft or causes the ladgment of cin-
-~ ders and sparks in the said flues or fire-tubes
- .7 to-such an extent. as to entlrely close-them,
- * which not only impairs or ‘entirely prevents
:superheating; but causes great inconven-

heetmg apparatus, which either . interteres

~+ ~11ence beecauseé of the fact that they heve te
o be cleaned out frequently.

-Another common ob]ectwn to meny forms

. of superheaters is the inaccessibility of the

30

‘ber of ]omts , Wthh are ]lkele to le,ek end give .

Eerts in making repairs and the. large num-

trouble

It is my aim to'¢ overcome ell euch sub]ee— |

 t1ons by this invention, the rej.erred form of

35

which 1s deseribed i n the fo owing speclﬁce-_ .

~ tion and accompanying drawings, -

40

| dinal seetmn of one form of

'Figure 1 shows a longitudinal sectloil of a |

'tubuler or locomotive boiler constructed in' | in number to the number of short tubes 10

- accordance with my invention  with: the

superheater removed.” Fx% 2 1s a’ cross-sec-
tion of Fig. 1 on line 2 2. - Fi

. "Fig. 41s a front elevation of the superheater.

Flg 51s a longltudmel sectional elevation of
| 10'inthe head 9, thereby causing each tube in 100

“the euperheater together. with each Tespec- -

45

“the boiler and superheater, assémbled.” Flg
6 is-a section taken on line 6 6. Fig. 7is a+
_ longitudinal seetmn of -a modified ierm of |
- superheeter Fig. 8is an enlarged sectional
. view of -the f'rent end of the superheeter,
shown.in Fig, 3. Flg 9 1s 8 croes-sectmn on-
- line 99, Fig. 8.

Referring to Flg 1, 1 is 8 boﬂer of the ﬁre—j
- 1 perheater somewhst, larger than the tubes -

~ tube or loeemotwe type

9 is the fire-box, 3 the emokenbex, 4 t)h.e

%1 3 is a longitu--
e superheater.
{ tubes 17 of the superhe&ter will 1’60‘181361‘ with

}

i

near the top of the dome into the super-

' he&ter, as will be hereina_ter described.

61s a throttle—valve by which steam 1s ad-
mltted into the dry pipe.

7 is ‘a chambper, pxe_erebly cvhndrmal 6o
which opens into the smoke box 3 and ex- -
tends back into the boiler toward the fire-

1 box 2. This chamber is composed of ' theside .

walls 8, which are the We]ls of the boxler and '

|.at1ts back end termingate in 4 head 9. 65

10 areﬁehort fire-tubes which ehtend from
the fire-box tube-sheet 11 to the head 9 and

which are preferably_expanded into the tube-

‘sheet and thehéad to make them steam-tight.>

Preferably and as shown these tubes pro1ect 70
irom the head'9 for a short distance for a pur- -
pose to be hereinafter described. Around. =
the chamber 7 are the fire.tubes 12, which.
extend from the fire-box tube-sheet 11 to the

héad 13 at the front end of the boiler. These ; 5'

tubes convey the products of combustion di--
rectly from the fire-box to the smoke-box in_

‘the ordinary manner.

The position.of the chember 7 in the boﬂer
is shown in Fig. 2, from which it will be ob- 8o

served that the chamber is almost surround-

ed by the tubes-12, which are of normal

| length—that 1s, they extend the full distancé

from the hre-box tube-sheet to the f"ront_'

- tube-sheet 13. . 85 '

Referring to Fig. 3,14 is'a eylmdrlcel
steam-tight chamber w hich forms the super- -
heater and has flat ends 15 16 and is provided -
with a number of fire-tubes 17,. extending,
clear through the chamber and heads 15| 16 90
the .tubes. preferebly extending beyond the
head 15, as shown. - The tubes 17 are equal

and are spaced the same.distance epert tube -
for tube, but of a slightly-greater diameter, g 5 '

'so that when the superheater 14 is pleced

‘gases of cembustlon frem t

within the chamber 7, as shown in Fig. 5, the

and telescope over the openings of the tubes

tive tube of the boiler, to constitute a con- . '
tinuotis and unobstructed })&Sa&ﬂ‘e for the
e fire bex 2 t0

the smoke-box 3. - 105,

I As will be obseyved in Flg 5, 1 prefembly
‘make the.diameter of the tubes 12 in the su-

10, so that the projecting ends of the tubes .

55 steam-dome, end 5 the dry pipe leedlng freh ; 12 will everlep the: pre]ectmg ends of the 1t0



a

. of them.
3

tubes 10 m the ‘m-a,lilier of a t'éles':cop'e, thus
insuring a perfect register of the tubes and'an
uninterrupted passage through each and all

In 'the'pre’feﬁed form of 11‘1’}7311})61‘11_@&’[@% 1

~ provide a chamber 18, into which the steam

10

passes as

shown in Fig. 5. The chamber 18 1s formed
by the partition 20, which extends across the
front end of the superheater, as best shown

- m Kig. 9. o

21 is & vertical partition extending from

~ the side wall of the superheater to the parti-

tion 20. This side wall is provided with
openings 22, through which the tubes 17 can

pass, and the tubes are made steam-tight in

~ the openings. L
“ 93 1s an opening made in the partition 21,

20

23

and 24 is a pipe which preferably, and as

‘shown, is provided with a double wall having
© 8 S

ace between the walls which extends

-

‘back from the partition 21, as shown in Figs.
3 and 8. This pipe terminates a short dis-

tance from the rear wall 15 and serves to con-
duct the steam as it enters the superheater
from the

~ heater.

30

" 9595 are the openings by which the steam

it enters by the opening 19, to which
is connected the end of the dry pipe 5, as:

boiler back to the rear of the super-

|
|

i
I
i
!
1
L
i
]

!
:
i

leaves the superheater, these openings being

located outside the chamber 18. Conse-

~ quently the steam entering the superheater

35

~ finally, when it reaches the openings 29, to
which the pipes 26 are connected and which

40

~Jate among the fire-tubes by the means just

by the opening 19 has to pass through the
pipe 24, where it is heated by the tubes with-
in the pipe, and then back outside the pipe
and among the tubes -outside the pipe, tall,

lead to the cylinders, the steam is in a highly-

superheated and dry state, - = o
- I preferably make the walls of the pipe 24

“double, as shown, in order that the steam m

the pipe may not affect the steam'which sur-

~ rounds the pipe, as the latter has been raised

to & much-higher temperature. - .
While I prefer to cause the steam to circu-

. described, it is evident that such means are

50

steam, and they may, if desired, be entirely

omitted; or the baffle-plates 27 27 28 (shown

in the modification illustrated in Fig. 7) may

be used. - Referring to this latter figure, it

will be seen that by arranging the plates as |

there shown—that is, with the plates 27 27
extending from the front wall 16 toward the
rear wall and the plate 28 extending from the

rear wall toward the front wall and located

 between the plates 27—the steam 1s caused

60

~ tubes. . -
- The -.-;diSt&Ilce

N 1.

to traverse the path indicated by the arrows
and come into intimate contact with the

11 to the head 9 is suflicient to permit the

'fr‘oin the ﬁre-—bb}t tube-sheet .

‘pot essential to the superlieating of the.|

the space between the

847,407

the tubes 10 to. givé up a sufﬁcie_ﬁt amount of
heat to the water in the boiler as will reduce

the temperature of
that would injure the sup
same time short énough to permit the gases

to reach the superheater at a sufficient tem-

the gases below a point.
erheater and at the -

0

perature to obtain the desired degree of su-

perheat.
" In Fig. ‘ _
-Behind this diaphragm I prei-
erably mount a

5 T show the usual Smoke-bdx dia-
. phragm 29.

ragm I pref- 75
damper- 30, which is hinged

at 31 and operated by means of any suitable

mechanism in control of the engineer or au-
tomatically closed when the throttle-valve is
closed. and automatically opened when the
throttle is opened. The
per is to close up the ends
tubes or to partially close therm,
ducing or entirely stopping the flow
gases through the _ _
This is desirable when the throttle-valve 1s
closed; and consequently no steam is passing
through the stiperheater. S

It will be noticed that 18
invention shown the forward end of the su-

thereby re-

boiler in order to 1 |
the intake and outlet pipes for the steam.. 1t
will be seen that this entire arrangement 1s of
an extremely simple and practical character,
the fire-tubes are entirely free from any ob-

structed than the ordinary boiler without a
superheater. _
, shell of the super-
heater and the wall of the chamber 7 acts as

of hot-
superheater fire-tubes.’

8c

object of this dam-
of the superheater- -

85

in the form of my -
_ _ _ 90
perheater extends beyond the front of the
to facilitate the-coupling of -

struction, and the smoke-box is no more ob-

It -will also be observed that

100

an effective jacket to'maintain the high tem-

perature of the steam passing. through the

superheater.
- While I have

tion, I desire to have it understood that
tion, and arrangement of parts without de-
‘parting from the spirit of my invention.

- Having
I élaim, and desire to
ent, 15— |

with fire-tubes, of a superheater provided

_ shown and described what 1
believe to be the preferred form of my inven- -

_ . many °
changes may be made in the form, construc--

105

.
thus described my invention, what
secure by Letters Pat-

. The combination with a beiler provided .

15

‘with fire-tubes, the superheater being in-

closed within the boiler
the boiler-tubes. ~
2. The combination with a tubular boiler

and gurrounded by

provided with a chamber surrounded by the -

tubes of the boiler, a su erheater separate

from the boiter and provided with fire-tubes,

the tubes of the superheater registering with

corresponding tubes of the boiler. =

having & chamber formed
' a superheater

3. The combination with a tubular boiler
_ in one end thereof,
provided with fire-tubes lo- -

cated in the chamber, the tubés of the super-

heater registering with corresponding tubes
oo - . 130

hot gases from the fire-box passing through. | of the bor~.. .+

T
'-t
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10

~ with its radiating-surtace.

s

. contained within the boiler, the t-bes of the

20

25

30

.. sald fire-tubes.

" fire-tubes, the superheater being contained

45
50

55

~ the fire-tubes of both boiler and superheater

)0

55

.a tubular superheater independently sepa-

ble from the boiler, the superheater mclosed

with its radiating-surface. -

_L driMl chamber extending inward f}‘Oﬁl- one
“end of the boiler, the iuner end of said cham-
ber terminating in a tube-head, said cham- |

swithin the aforesaild chamber and provided

- tubes of the superheater registering with the
fire-tubes of the boiler which enter the cham-

fire-tubes, the superheater being contained

847,407

4. A fire-tube boiler in combination with

1

rable from the boiler, the superheater in--
closed within the tubular boiler, the tubes of '
the superheater registering with correspond- .
ipg tubes of the botler. |

5. A fire-tube boiler in combination with a ;

tubular superheater independently separa-

within the tubular boiler; the tubes of the ;
syperheater registering with corresponding .

tubes of the boiler, means to deilect the. '
' longitudinal passage within the superheater
embracing a portion of its fire-tubes through .

steam entering the superheater in cont#ct

6. A fire-tube boller in combinaﬁon with a
tubular superheater independently separa-
ble from the boiler, the superheater being.

supeiheater registering with corresponding :
tubes of the boiler. ) |

.77 A boiler in combination with a tubular :
superheater independently separable from
the boiler, the superheater being contained

within the boiler, and means to deflect thex

steam entering the superheater in contact

8. A tubular boiler provided with a.cylin-

ber being connected with the fire-box by fire-

tubes extending from the fire-box to the head |
of salid chamber, in combination with a super- ;.

hester consisting of another chamber located |

with fire-tubes which register with the afore-

9. The combination _“fiqh a-tubular boiler
having a chamber extending inwardly from |
the head of the boiler, of a superheater con-
sisting of a chamber having a plurality of

within the chamber in the boiler, the fire-
ber.

10. The combination with a tubular boiler
having a chamber extending mwardly from

the head of the boiler, of a superheater con- |

sistineg of a chamber having a plurality of |
fire-tubes, the superheater -being contained
within the chamber 1n the boiler, the fire-
tubes of the superheater registering with
the fire-tubes of the,boiler which enter the
chamber, the fire-tuibes of the superheater
exceeding the diameter of those of the boiler,

—_—— s A —— mE. — — - —a

extending beyond their respective heads and
telescoping with each other, tube for tube.

11. The combination with a tubular boiler
having a chamber extending inwardly from
the head of the boiler, of a superheater con-,
sisting of a chamber having a plurality of :

within the chamber in the boiler, the fire-

.

' the superheater.

R

tubes of the superheater registering with the

fire-tubes of the boiler, the superheater ex-
tending hevond the tube-head of the boiler

with the steam-inlet and outlet connections - -

located on the extending portion of the super-

. heater. |

70

12. The combination with a tubular boiler

having a chamber extending inwardly from
the head of the boiler, of a 'superheater con-

sisting of a chamber having a plurality of

75

fire-tubes, the superheater being contained.
within the chamber in the boiler, a central

which the steam is conducted and outside of
which the steam returns in the opposite di-
rection to the outlet from the superheater.
13. The combination with a tubular boiler
having a chamber extending inwardly from
the head of the boiler, of a superheater con-

sisting of a chamber having a plurality of
fire-tubes, the superheater being contained

80

within the chamber in the boiler, a central.

longitudinal passage within the superheater

etnbracing a portion of its fire-tubes through
whith the steam is conducted and outside of

which the steam returns in the opposite di-
rection to the outlet from the superheater,
-said central passage having a wall of double

thickness with insulating-space between the

walls.

14, ‘The combination with a tubular boiler
having a chamber extending inwardly from
the head of the boiler, of a superheater con-

sisting of a chamber having a plurality of fire-

tubes, the superheater being contained within
the chamberin the boiler, and a movable dam-

95

100

per to cover and uncover the outer end of the

superheater-tubes.

+

15. The 'comblna,tio‘h with a tubular boiler,
having a chamber extending inwardly from
the head of the boiler, of a superheater con-

105

sisting -of a chamber having a pluralty of

- fire-tubes, the superheater being contained

within the chamber in the boiler, and means
within the superheater to circulate the steam
completelv in contact with the fire-tubes of
16.- A tubular
in combination with a superheater of t

same variety, the generator being so con-

structed as to embrace within itself the su--

hoiler of the ﬁi'er-tubé 'tyﬁe-
e

110

115

perheater, the tubes of both registering and

-the two being independently separable.
17. A tubular boiler of the fire-tube tyge
e

in combination with a superheater of t
same variety, the generator being so con-
structed as to embrace within itself the su-

the two being independently separable, a

| portion of the generator-chamber being in-

120

' perheater, the tubes of both registering and

125 _

terposed between the fire-box and the super-.

heatar.

~ 18. A tubular boiler of the fire-tube type
In combination with a superheater of tﬁe

X30



same variety, the generator being so con-

structed ‘as to-embrace within itself the su-

~ perheater, the tubes of both registering and
~the two being independently separable, a

5

- terposed between the fire-box and the super-
“heater, and means to deflect the steam enter-

"ing the superheater in contact with its radi-

portion of the generator-chamber being in-

- ating-surface.

e
type in combination with a superheater of
the saime variety, the generator being sp con-
- structed as to embrace within itself the su-

I5

~in contact; with its radiating-surface, the su- |
perheater extending sufficiently beyond the
generator to allow for the intake and output

20

19. ‘A tubular boiler of the straight-tube

perheater, the tubes of both registering and
the two being separable, a portion of the gen-

erator-chamber being interposed between
‘the fire-box and the superheater, and means.

to deflect the steam entering the superheater

- steam -¢onnectlons. . - _-

20. The combination with a tubular boiler

- having a chamber extending inwardly from

25

the head of the boiler, of a superheatei con-

sisting of & -chamber having a plurality of |

|

¥
3ot

847,407

fire-tubes, the superheater being contdinéd

within the chamber in the boiler, the fire-

tubes of the superheater registering with the : '

fire-tubes of the boiler which enter the cham-

| ber: a head for said superheater sectred
‘thereto and extending beyond the generator;
said head being formed in one piece and in.

itself forming two chambers adapted to co-
operate with™ the structure- of. the super-
heater, the one chamber having an inlet-port -

to receive the .steam and the other chamber
outlet-ports
same. - SRR S

21. In a steam-boiler, the combination of
a steam-chamber, a series of superheating-

‘tubes passing” through said steam-chamber
and fire-tubes arranged on both sides of said
steam-chamber, substantially as described. =

Signed. by me at New York city, county’
~and State-of

= -of New' York, this 17th day of
March, 1905. - - . - e

AR FRANK A ..;HﬂUGHTON.
 Witniesses: . .

- JANE GONYNGE,.
. WENDELL P. BARKER.
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through which to discharge the - "
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