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ExT OFFICE,

 CHARLES‘H. FOX,

'OF CINCINNATI, OHIO.

| STEAM-GENERATOR FOR Loco MOTIVE SERVIOE.

SPECIEICATION formmg pa,lt of Letters Patent No 700,320, d&ted Ma,y 20 1902
Apphcatmn ﬁled Tuly 18, 1901, Saml No. 68, 787 (No mnﬂel) | |

L

o all whom it TAY COTVCECTTY:

Beit known that I, CHARLES H FOX a em- |

zen of the United Stahes residing at (,111@11’1-

 nati, in the county of Hamilton and State of

5

01110 have invented new and useful Improve-

..ments in Steam- Generators for: Locomotive

Service, of which the followmﬂ' 1s i speclﬁca,-’

~ tion.

10

My invention re]ates 10 stea,m ﬂ'enerator% ‘

of the class used in locomotive'service, its ob-
ject being to produce’a generator adapted to

the present arrangemeut of ‘cylinders, under-

- framing
- shall embody and combine with the fire-box

15

, Wheels, and machinery and which

discharging through submerged horizontal
flues into the smoke-arch a system of water-

circulating tubes whereby the heating-surface
- is largely mcreased and the general circula-

20

46

35

tion of water from end to end_ of .the boiler
directly stimulated. These being the main
objects of my invention, the construetlon in
which they are a,tta,med embodies certain
further advantages which add materially to

‘the efficiency of tfhe generator as a whole, both

in respect to its steammo' capacity and its
better adaptation to the eond1t10ns of railway

‘service. Thefire-boxisrelativelyincreasedin

capacity (insuring more complete initial com-
bustion)andthesmoke-tubescorrespondingly
shortened, an arrangement which adds tothe
efficiency of both and permits the insertion of
a system of independently-reniovable water-
tube nnits In and as part of the fire-box heat-
ing-surface, which in no way detracts from
or interferes with the ordinary funetions of
the fire-box. These tube unitsare suspended

~in the fire-box area in anineclined position,

40

50

approximately vertical, and connect for ecir-
culation with the forwa,rd and lower part of

the boiler in front.and at rear at the upper
part of the fire-box jacket, discharging upon
and over the crown-sheet an advantaweous
arrangement in respect to the cir culatlon and
also fa,elhtatmn* repalrs, &e all- as will be
more fully e*;:plamed -

My invention is illustrated in t.he aceom-
panying dra,wmfrs, formmn‘ part of this speci-
fication, 1n which—

qure 1, Sheet 1, is an axial fore and aft

Vertlcal seetlon of the generator complete,
omitting all extraneous features, such as
steam-dome,pipes,dc.,common to such strue-

gl

smoke- ﬂues

external shell. .

tures. I‘ln' 9 is a one-half fmnt 01 end Vlew
‘showing the DOSlthIl and relation of the usual

Fig. 3'is a detail of the con- 55_’" :
struction and joining of the rear flue-sheet of

the cylinder end of the boiler with the ring =

bounding the upper. openmw of the fire-box.
Figs. 4, and 5 Sheet 2, are side elevationsand

perspectwe elevatmns, respectwely, of the 60_} L

geneml consmuetwe features of the entire

trating the tube umts constl uctwn and Figs.

8and 9 arélongitudinal half upper ‘and lower.

Fws 6 and 7 are detailsillus-

65

plan views, respeetwely ; Of the generator com-" o

plete.

confusion. the qf}f'enma,ti:zcr shownis a ‘“boiler”

Referring now to thedrawmﬁsformmﬂ‘part A
of this speclﬁca,tmn and premising that the
‘internal bracing, &c., usualin suchconstruec-
tions is omitted in these illustrations to avoid

of the locomotwe type, differing but little

from the ordinary forms, eiceptmg in the
“fore and aft” enlargement and structural

w

features of the fire-box A, the shortening of o
the eylindrical portion B and the mode of'_

junction between the two.

The forward cylindrical portion B of the'

boiler is of the usual construction, having a

30

series of parallel smoke-flues b occupymn‘the- :

space below the water-line «, extending to

and through a front partltlon b’ and a rear
par tition b'6 which latter constitutes the front

inner wall of the fire-box A.

The fire-box A i8 somewhat hwner than

usual and is elongated fore and a,ft its outer

shell being Jomed to the cyhndmeal shell of
the part B by inclined converging sheets

above and below, forming an melosmg shell

of irregular Shape (lndleated in Figs. 1,
‘4, and 5] .} having . the usual grate-opening
'fy below and a 1arge recta,nﬂ'ular opening

above fitted with a cover a’. The latter open-
ing has a riveting-ringr of rectanﬂ'ular form
and bent out of arlo'ht plane to aeeommoda,te

| the incline of the top of the fire-box forward.

90.

95

The inner and outer sheets of the fire-box are o

riveted together through the mtervenlnﬂ' ring
in the usual manner.. Theinner shell of the

fire-box bounds an inclosed area of substan:
tially the same form as that bounded by the

outer shell, the two walls constituting a “was =
.ter-gacket” sunoundmw the cambustlon—_ S
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chamber, the ‘‘crown-sheet’ «* of which is
preferably arched ecrosswise and inelined
downward toward the rear, while the corre-
sponding outer sheet at the top of the fire-box
may be continued backward from the ring »
in a horizontal plane or at a slight declivity.

T'he front inner wall of the fire-box, as al-
ready intimated, constitutes the rear tube-
sheet 0° of the cylindrical part of the boiler,
but is not connected with the cylindrical part
of the boiler except by the smoke-flues 0. It
consists of a flange-sheet 0%, (shown in Fig.
3,) attached above to the ring r at the sides to
the inner side sheet of the fire-box and at
the bottom to a rear extension-sheet 6%, which
18 ultimately connected to the ring 7’ of the
grate-opening. Intheinteriorspaceofthe fire-
box 1s mounted a series ¢ of ‘‘tube units,”
(so called,) each consisting of parallel tubes
¢’ of uniform length arranged in a common
plane and opening at their ends into *“ head-
ers” ¢® ¢® at top and bottom. Kach tube
unit consists of two parallel headers ¢* at
the top and ¢’ at the bottom, united by a plu-
ality of tubes ¢', arranged parallel to each
other and perpendicular to the headers in
the common axial plane of the headers. The
headers are enlarged tubes, preferably of
rectangular cross-section, into whieh the con-
necting-tubes enter, as indicated in the de-
tail section Fig. 7. In the upper header c?
opposite each connecting-tube is a corre-
sponding aperture normally closed by remov-
able screw-plugs ¢*, the removal of which
gives access to each connecting-tube for the
insertion of a cleaning-rod when necessary.
The forward end of each lower header ¢* is
likewise provided with an aperture and a
serew-plug ¢’ for a similar purpose.

The tube units are arranged side by side in
parallel series across the fire-box space, the
upper headers having a resting support in
front against a strong cross brace or beam f,
bolted at each end to the inner side sheets of
the fire-box A, the units being set sufficiently
high to leave space below for the fuel upon
the grate covering the opening 7, the tubes ¢’
themselves being inclined forward above and
the headers upward from front to xear, so that
the fire-space beneath the tube unitsisdeeper
mm rear than in front. Kach tube unit com-
municates at the forward end of its Jower
header by a pipe connection d’ with the front
leg of the water-jacket of the fire-box just in
rear of the c¢ylindrical end B of the boiler,
while the upper headers are similarly pro-
vided at rear by a pipe connection d? with
the water-jacket at the upper rear portion of
the fire-box just over the forward and upper
end of the inclined crown-sheet ¢°. All the
pipe connections are so constructed as to al-
low the insertion and removal of any one of
the tube units independently of the others at
any time. I prefer to connect the pipe con-
nections ' with the inner shell of the boiler
by the usual method of radial expansion by

=gl

‘heat on the outer surface of the tubes.

700,320

plugged openings ¢®in the outer shell, which

openings also permit the application of a
cleaning-rod to the lower headers when nec-
essary.  The upper connections d* are pref-
erably made by cutting a long thread on the

pipesd?wherebythey may bescrewed through

the boiler-shell beyond the normal position,
and then the pipes are screwed forward 1nto

their seals in the header, and a loose jam-nut

¢’ on the pipe connection is screwed against
the side of the shell.

The tube units are set alternately at dif-
ferentelevations, principally,inthisinstance,
to allow them to be brought very close to-
gether in series, yet not crowd the apertures
in the boiler-shell.
headers upwardly at rearis taken advantage
of to place refractory tiles ¢ between the ad-
Jjacent units of the lower series and resting
upon the ledges formed Dby the headers, as
shown in Fig. 6, thus closing the open space
of the bottom to a large extent and convert-
ing the bottom of the entire system of units
into a ‘“baffle-plate,” which deflects the gases
of combustion in the first instance rearward
and upward around the bottom headers,
whence they pass forward between and at
right anglestothe water-tubes into the smoke-
flues 0. T'he water-tube units may be intro-
duced from above through the rectangular
opening at the top of the fire-box or from be-
low through the grate-opening. Access to
the screw-plugs of the upper headers may be
had by removing the cover plate or plates a'.

The inclined front of the system of water-
tubeunits also producesan angular freespace
widest below at the interior front lower part
of the fire-box. 'I'he outer and inner sheets
of the water-jacket at this point are joined to
a circular manhole-frame sufficiently large
to permit access to the rear partition or tube-
sheet J° of the eylindrical part of the boiler
for inspection or repairs. The manhole thus
formed may be {itted with a funnel-shaped
extension ¢ to serve as a catch-basin for cin-
ders and provided with a suitable gate or dis-
charge-register. _

In operation the boiller is governed by the
conditions usual in locomotive service, ex-
cepting only as modiflied by the water-tube
portion, which action is as follows: Water
enters freely at the lower connection of the
tube units and is carried upward by the e¢ir-
culation-currents induced by the action of
The
currents thus set up carry the water above
the normal water-line x and discharge at the
highest point of the tube units at the rear
pipe connections ? of the upper headers over
and upon the crown-sheet «*, where the dis-
charge of steam and entrained water is di-
rected against a deflecting-plate a?, so placed
and formed as to carry water downward and
distribute the same uniformly over the crown-
sheet over which it flows down to the normal

water-line.

sultable expansion -tools inserted throueh | In order to keep the inclined erown-sheet

The inclination of the
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conetantly flooded, and thereby protect it inclined water-tubes attached as part of the

from injury from overheatln , the flow is par-
tially guided and obstructed by gide dams A

and one or more cross-dams /', arranged in
any suitable manner to retam Water con-
stantly on the crown-sheet. '

I claim as my invention and desire to se-

cure by Letters Patent of the United States—

1. In combination with a steam-boiler, a

plurality of vertical or inclined tube units

placed within the combustion - chamber and

each including two parallel headers at the
top and two parallel headers at the bottom,

-said headers united by a plurality of tubes,

I5

20

and the upper portions of said tubes and the

upper headers being above the normal water-
level, and the lower headers communicating

with the water-space and the upper headers }
communicating with the steam-space of the

boiler.

2. In 'a, steam-boiler of erdmaIy locomo’fwe

type; the combination, with the fire-box of

- an 1nclmed erown-sheet extendmﬂ' above the

25

30

35

. 40

45

50

normal water-line, and a series ef vertical or |

inclined water-tubes placed within the fire-
box the lower ends of the tubes in commu-
nication with the water-jacket of the fire-box

and the npper terminals of same arranged to
discharge upon and down the crown-sheet for

the purpose of protecting same from the ac-
tion of heat, substantially as set forth.

3. In a steam-boiler of the ordinary loco-
motive type; the combination of an inclined
crown-sheet extending above the normal wa-
ter-level with transverse and longitudinal
dam -plates erected thereon and preferably

forming a part of the bracing thereof, for the

purpose of entrapping thereon a portion of

the water discharged upon the upper end of

the crown-sheet and flowing down over the _
| | necting above and below to the steam and

| water spaces of the fire-box, and a series of
refractory plates or tiles carried between and
upon the lower headers of the tube units,con--
stituting with said headers-a baffle-plate -to.
carry the initial products of combustion back-

same, substantially-as set forth.
4. Inasteam- boiler of the locomotive type,

the combination of a fire-box; a series of ver-
tical or inclined water-tubes housed therein;
a manhole between the said.series of water-
tubes and the rear tube-sheet, and a pocket.

or funnel-shaped receptacle fOI‘lIllIlﬂ‘ a pend-

-ent extension of the manhole for receiving
cinders or unburned particles of the fuel, and

suitable gate or cut-off arrangement for dis-

| ehargmg the contents thereof at pleaeme,

55

substantially as set forth.
5. In.a steam-boiler of the ordinary loco-

motive type; a fire-box including converging
sheets above and below, forming an inclosing
shell of irregular shape, said fire-box having ;|

~ its upper side pierced for the purpose of in-

serting and removing a system of vertical or |

steam-generating’ apparatus, eubstentmlly as

set forth.
6. In a steam-boiler of the modlﬁed type
hereinbefore described, the combination of a

| water and sfeam ;]a,eketed fire-box; a series
of inclined water-tubes accessible at the top,
through an opening piercing the boiler; are-
| movable cover-plate over said opening; a sys-
tem of water-tubes extending above and be-
low the normal water-line and communicat-

ing with the steam and water spaces of the

ward into the steam-space; a cylindriecal for-

-3.'

"lﬁe_  .
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. | 1d water | 70
boiler respectively; a baffle-plate for deflect- =
ing the entrained water carried thereby up- -

ward extension containing the usual smoke-

flues and joined tothe frentleg of the fire-box;
a manhole provided at the lower part of the -

shell near its juncture with the fire-box;

| smaller openings or hand-holes in the leg of -
the boiler. for giving access to the interior of

the tube-sections constructed- and arranged
as and for the purpose hereinbefore set forth.
7. Ina fire-box boiler of the typeindicated;

75

a fire-box provided with a system of inde-

pendent laterally-adjacent tube units each
consisting of upper and lower ¢“ headers” con-

nected by a series of parallel tubes in.the

common axial plane of the headers, each up-
per header connected at one end with the
steam-space and each lower header being con-
nected at the relatively opposite end with the

water-space, in combination with a forward

extension of the boiler provided with sub-

merged flues communicating with the com-

1 bustion-chamber of the fire- box,substantla,lly
95

as set forth.

8. Ina fire-box bmler of the type indicated,
a fire-box provided with a system of later al]y—
adjacent tube unitsinclined forward and con-

ward and thence upward around the rearends
of the headers, and thence forward across

IO0

105

and between the tubes to the smoke-flues-of -

the forward cylindrical extension of the boiler,

substantially as set forth.
In testimony whereof -1 have hereunte set

IIO

my hand in presence of two subscrlbmﬂ' wit-

nesses.
'CHARLES H. FOX

Witnesses: -
- WALTER A. KNIGHT o
- LroyD T. BRUNSON.
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