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~ UNITED STATES PATENT OFFICE.

 FRANK A. HAUGHTON, OF HIGH BRIDGE, NEW JERSEY.

STEAM GENERATOR AND REHEATER.
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. - Specification of Letters Patent.  Patented Apr. 18, 1911.
Original application filed March 18, 1909, Serial No. 483,146. Dividéd_ and this application filed December -

1, 1909. Serial No. 530,799.

Lo all whom it may concern: |
Be 1t known that I, Fraxx A. Haven-
TOX, a subject of the King of Great Britain,
and a resident of High Bridge, county of
Hunterdon, State of New Jersey, have in-

vented. certain new and useful Improve-
Jnents 1n Steam (enerators and Reheaters,
-of which the following is a spectfication.

My invention relates to an Improvement
I steam generators and reheaters for use
I connection with compound or multiple

 expansion engines.
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The principal object of the inventiou is to

utilize the highest possible percentage of

the heat from the gases of combustion in

generating the steam for the high pressure
‘engine, and 1 reheating it for the low pres-

sure engines, so that the steam
and highly superheated. S .
Another object of this invention is. to so

may be dry

- construct the boiler that the fire tubes may
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be readily and conveniently removed when
necessary without destruction of the parts
necessary for effecting the above purposes.
- These and other objects of the invention

~will more fully and at large appear from-

- the following description of an apparatus
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embodying the invention, in connection with

~ the accompanying drawing which is a lon-
30

gitudinal cross-sectional view through a
locomotive boiler embodying the invention.

The present application 1s a division of
my Patent No. 943,189, dated December 14,
1909." The structure and operation of the

apparatus shown in the drawings of the
part like that of
my aforesald patent. The boiler in the pres-
~ent case 1s divided by diaphragms 6, 33, 34

present application is in

and 35 into several parts, to wit: smolke

box 5, water preheater 36, steam reheater 37,

- steam superheater 38, and steam generator

39. Iire tubes 4 are shown as continuous

- through all of these chambers from the fire
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box 2 to the smoke box 5. Instead of being
single continuous tubes, there may be a set

of tubes for each chamber as shown in Fig.
2 of my aforesaid patent, each tube regis-

tering with a tube in the next chamber to

form continuous passages for the gases of
combustion. In the latter instance there
would be two diaphragms separating each

- chamber from the next, so that the boiler

55

could be disjointed between such chambers
as shown and described in my aforesaid ap-
plication. ' '

~ Water is admitted to the

by diaphragms 11
‘a zil
“passing by way of the pipe 15
erator 39,
shight distance into the preheater so that an
‘air and steam cushion is formed

vents flow of steam

preheater cham-
a supply pipe 14, and guided

11, passes down and up in
path through the preheater, finally

ber 36 through

ozag

The pipe 15 projects down a

' | In opera-
tion at the top of the preheater, thus reliev-

Ing the latter from the action of the water
‘hammer that might injure it. The pipe 15
‘terminates at 18 in the steam space of the

generator so that the water may freely enter
the latter chamber. A check valve 21 pre-
_ trom the generator to
the preheater. A drain valve 20 in the pre-
heater provides for the withdrawal of sedi-
ment and deposits at the bottom of the
latter. o |

Pipe 40 connects  the generator to the
superheater, and a diaphragm 12 in the
latter causes the steam to pass therethrough

In zlgzag passage to the pipe 41 which leads

to the high pressure cylinder of the engine

‘to which the boiler furnishes steam. From

the high pressure cylinder the exhausted
steam passes by pipe 42 to the reheater 37,

and guided by diaphragm 45, passes up and
~down through the latter to the outlet pipe

43 which leads to the low pressure cylinder.
It will be noted that the passage of fluid
through each of the several chambers is al-

ways in a direction, from a point more re-

mote, to a point nearer the fire box. The
fluids thus first come into contact with
colder, and then with hotter, portions of the

ire tubes 4. In this manner the temperature

of the fluid is gradually raised in each cham-
ber.
heated at the end of the boiler remote from
the fire box, where the tubes are relatively

to the gen-

Furthermore, the colder fluids are

6o
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cool, and the hotter fluids at the end of the

boiler near the fire box where the tubes are

‘hottest. The effect of this arrangement is

that the hottest parts of the tubes ave used to

‘heat those fluids which require the oreater

temperature, and the cooler parts of the
tubes to heat the fluids which require less
temperature. It is thus assured that the

tubes will always be appreciably hotter at

all points than the fluids in contact there-
with at such points. If, on the contrary, the
tubes first passed through the relatively cold
teed water, the gases might be so cooled as
to be of no use for superheating the steam,
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or might even be cooled to a temp"el*ature_'_be’-'

low that of the steam. The importance of
my arrangement of the chambers is thus ap-
parent.

I have described one embodiment of the
invention. It is obvious, however, that the
invention is capable of embodiment in struc-

tures differing widely from that shown in

- 10

the drawings.

What I claim 1s:

1. In a fire tube boiler, the steam genera-
tor, and in tandem therewith, a steam super-

 heater, a steam reheater, and a feed water
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preheater, an inlet for water to the pre-

heater, connections from the preheater to
the generator, and from the generator to the
superheater, an inlet for steam to the re-
heater and an outlet therefor, and fire tubes
extending through all of the said elements
forming continuous passages for the prod-
ucts of combustion.

9. In a fire tube boiler, the steam-genera-

l t-QI'; and 1n ta-ndem theréw_ith, a steam 'Super-

| preheater, an inlet for water to the pre-
heater, connections from the preheater to the

heater, a steam reheater, and a feed water

B S
Gt -

generator, and from the generator to the su- -

perheater, an inlet for steam to the reheater
and an outlet therefor, the said generator,
superheater, reheater and preheater being
arranged in the order named from the fire
box to the smolke box, and fire tubes extend-

ing through all of said elements forming

passages substantially continuous through
all of the same for the products of combus-
tion. f -

Signed by me at New York city, county
and State of New York, this 27th day of No-
vember, 1909. - B

FRANK A. HAUGHTON.

Witnesses: .
W. H. HeacERTY,
Crras. D. Epwarps.

~ Copies of this patent may be obtained for five cents feach, by addressing the “ Commissioner of. Pate'nts,

Washington, D, C.”
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