(No Model.) 2 Sheets—Sheet 1.

J. T. CONNELLY.
LOCOMOTIVE BOILER.

No. 532,768. Patented Jan 22, 1895

o e - e — = ] ___K

W/f /Vé‘ 5555 IVVENTOR.
M M

7 7T FORNEK

L UL DL LI

N




{(No Model.) 2 Sheets—Sheet 2,

J. T. CONNELLY.
LOCOMOTIVE BOILER.

No. 632,768, ~ Patented Jan. 22, 1895,

AR
Y
A

,@"
Fa

WITNESSES. ' | INVENTOR.
Horuid ROt YeweT Gt
| 8y

1S TTTORNEY.

THE NORRIS PETERS CO, PHOTO-LITHO,, WASHINGTON, D. C.
=3




10

UNITED STATES

Pa1eEnt OFFICE.

JAMES THOMAS CONNELLY,

OF MILTON, PENNSYLVANIA.

LOCOMOTIVE-BOILER.

SPECIFICATION forming part of Letters Patent No. 532,768, dated January 22,1895,

Application filed April 3,1894,

To all whom it may concern:

Be it. known that I, JAMEs THOMAS CON-
NELLY, a citizen of the United States,residing
at Milton, in the county of Northumberland
and State of Pennsylvania, haveinvented cer-
tainnew and useful Improvementsin Locomo-
tive-Boilers; and I do hereby declare that the
following is a full, clear, and exact descrip-
tion of the invention, which will enable others
skilled in the art to which it appertains to

" malke and use the sams.
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Thisinvention relates tolocomotive boilers,
and it has for its object to provide a simple
and improved locomotive boiler which will
possess material advantages in steam gener-
ating power, economization in fuel, strength
and durability, effectiveness, and general ef-
ficiency. . o

My present improvements are especially
adapted for application in the improved form
or class of locomotive boilers embodied in my
previous patent, No. 488,919, granted Decem-
ber 27,1892, upon which patent my presentin-
vention embodies in somerespects certain im-
provements; butmy present invention isalso
designed for effective application upon other
forms or constructions of locomotive boilers
or upon stationary boilers, especially in rela-
tion to that class of boilers which have been
heretofore constructed with a large or wide
steam space between the crown of the fire box
and the top of the shell. - - ’

My invention consists in certain improve-
ments in the construction, arrangement, and
relative location of parts, substantially as
hereinafterdeseribed and particularly pointed
out in the claims. -

In the drawings—Figurel is a vertical lon-
gitudinal sectional view of a locomotive boiler
embodying my improvements. Fig. 2is aver-
tical transverse sectional view, taken on the
line z—x, Fig. 1. Fig. 3 is a vertical trans-
verse sectional view, taken on the line y—y,
Fig. 1. TFig. 4 is a vertical transverse sec-
tional view, taken on the line #—», Fig. 1.

Corresponding parts in all the figures are
denoted by the same letters of reference.

Heretofore, in the construction of locomo-
tive boilers of this.class, a large space has
been formed between the crown of the fire
box and the top of the shell. The distance

‘Serial No, 606,178, (Nomodel)

forming this space has been usually from
twenty-one inches to twenty-four inches,
about six inches of thisspace being occupied
by the water above the crown, leaving from
fifteen inches to eighteen inches of steam
space above. With this large space, the gen-

- erating power does not maintain the proper

steam pressiire under all circumstances, it
being understood that the pressure must be
keptup in said space. ‘While the supposition
is thatthere is always sufficient steam held in
reserve to meet all demands, it is well known
that a locomotive, constrncted with thislarge
space, starting at the base of a heavy grade
with, say, one hundred and eighty pounds
pressure will have materially reduced the
steam pressure several pounds, say, to one
hundred and sixty pounds, when the top of
‘the grade is reached, the generating power
being.thus not equal to the demands of the
engine and the large space being thus a dis-
advantage in generating and maintaining the
steam pressure. In my invention, this large
space is praetically converted into heating
surface, it being designed by my general con-
struction and arrangement to materially in-
crease the generating power, say, seventy-five
per cent., and to properly maintain the steam
pressure under all circumstances and when
the engine is doing its maximum degree of
work., .

Referring to the drawings, A designates the

boiler; B, the smoke box; C, the barrel, and

D the fire box, the latter being provided with
an extensiom, B, at its forward end projecting
within the barrel, substantially as shown.

The foregoing genéral structure is similar
to that shown in my above-mentioned patent,
to which reference may be had.

In carrying out the improvements consti-
tuting my present invention, the fire box is
extended or enlarged at the top, so thata
comparatively small or narrow space, as
shown at d, is provided between the: crown
of the fire box and top of the shell, and the
forward extension K iscorrespondingly raised
or extended at its top. - This improved con-
struction produces a fire box - which is rela-
tively of very large size, and enables the em-
ployment of a true cireular form for the fire
‘box and shell, thus insuring the maximum of
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strength and simplicity in form. This con-
struction also materially increases the heat-
ing surface and correspondingly enhances
the generating power without increasing the
consumption of fuel. '

The distance between the crown of the fire
box and the top of the shell, forming the nar-
row space d, is preferably about seven inches,
thus allowing room for the dry pipe. This

narrow space will be filled with water when

the boiler is in service, and when the locomo-
tive is running either up or down grade the
water will remain substantially in nearly the
same position or level as when the locomotive

is running on a level plane, thus preventing.

over-heating of the crown or extension.

The steam space in my linproved boiler is
formed by the dome, F, which is proportion-
ately enlarged, its preferred dimension being
about thirty-four inches diameter by thirty-
six inches height, these dimensions forming
asteam dome having approximately twice the
usual capacity. The dome is preferably lo-
cated over the front end of the extension E
of the fire box, as.shown, but it may be other-
wise located if desired.

The fire box, extension, and outer shell, are
of true cylindriecal or eireular form in trans-
verse section (see Figs. 2 and 3), which in-
sures great strength and enables the employ-

ment of stay-bolts of approximately a uniform -

length, thus enhanecing the strength and du-
rability of the Dbolts in service and securing
uniform contraection and expansion upon the
stay-bolts and upon theinnerand outershells.

The extension E is preferably a littla more
than one-third the length of the flnes, the
space between the head of the extension and
the smoke box, forming the front shell, being
filled with flues, G, leaving only room for the
dry pipe.

My improved construction, embodying the
narrow space d and the enlargement of the
fire box D and its extension E at the top, en-
ables the employment of a greater number of
flues and the practical utilization of nearly
all thespace inthe frontshell, the space above
the series of flues being correspondingly nar-
row and approximately the same as the space
above the fire box. The flues are inclined
upwardly toward the smoke box, the eleva-
tion being preferably two inches, which gives
better draft and enables the more convenient
cleaning of the flues. I also preferto divide
the flues into two sets, one set running from
the upper half of the head of the extension
of the fire box, and the other set running
from the lower half of said head. The lower
set, g, of flues are larger than the upper set,
¢’, the relative diameters being preferably
two and one-half inches and two inches, re-
spectively. This construction and arrange-
ment of flues insures a better draft and pre-
vents the lower flues from hecoming clioked
or stopped up with dust.

The head, ¢, of the extension E is prefer-
ably of convex form, this construction being
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designed to increase the strength and dura-
bility and prevent cracking of the flue head
betweern the flue holes. In practice, it would
require about three hundred pounds of steam
pressure to affeet a flue head of this construe-
tion, and if the head were subjected to ex-
cessive strain the effect would be to reduce
the diameter of the flue hole and thusrender
it less liable to leak. A straight flue head
for the extension E may, however, be em-
ployed, if desired.

The advantages and operation of my inven-
tion will be readily understood by those skilled
in the art to which it appertains.

My improved construction combines sim-
plicity with maximum strength and dura-

bility, increases the heating surface and eor-

respondingly enhances the generating power,
effects economy in fuel, and secures material
advantages in operation.

It will be noted that under the construec-
tion and arrangement embodied in my inven-
tion, approximately the entire available in-
terior areaof theshell of the boilerisadapted
to be utilized as the water space, whereby the
water capacity is relatively increased with re-
lation to the size of the shell.

Having thus described my invention, I
claim and desire to secure by Letters Pat-
ent—

1. An improved locomotive boiler of the
class described, comprising the fire box em-
bodying the herein described convex flue head
at its front end projecting convexly and for-
wardly into the shell proper, and the boiler or
shell extending in front of the fire box, and
having the upwardly and forwardly inelined
flues extending from the convex front of the
fire box forwardly into the boileror shell, sub-
stantially as and for the purpose set forth.

2. In a locomotive boiler, the herein de-
seribed series of flues divided into two sets,
one set extending from the upper portion of
the fire box and the other set extending from
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the lower portion of the same, the lower set -

being larger in relative diameter than theup-
per set, substantially as and for the purpose
set forth.

3. Animproved locomotive boiler, having a
series of flues of relatively different diame-
ters, the flues of larger diameter being ar-
ranged below the flues of the lesser diameter,
substantially as and for the purpose set forth.

4. An improved locomotive boiler, having
its series of flues inclined nupwardly and for-
wardly from the fire box, the flues being di-
vided into sets of relatively different diame-
ters, the set of flues of larger diameterbeing
arranged below the set of flues of lesser di-
ameter, substantially as and for the purpose
set forth.

5. An improved locomotive hoiler of the
elass described, comprising the fire box hav-
ing a forward extension projecting within
the barrel and provided with a convex flue
head, e, at its front end, and a series of up-
wardly and forwardly inclined flues extend-
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ing from said convex head, the flues being
arrangedin sets of relatively different diame-
ters with the flues of larger diameter below
the flues of lesser diameter, substantially as
and for the purpose set forth. '

6. The herein described locomotive boiler,
comprising the fire box and the forward ex-
tension of the same projecting within the bar-
rel, the fire box and its forward extension be-
ing enlarged or extended at the top and form-
ing the narrow space d, and the fire box and
its extension and the shell being of circular
form in eross section, the enlarged steam
dome mounted with relation to the narrow
space d and forming the steam space, and the
flues extending forwardly from the forward
extension of the fire box and inclined up-
wardly, the flues occupying approximately
the full space.in the barrel in front of the ex-
tension of the fire box, substantially as and
for the purpose set forth.

7. Animproved locomotive boiler, compris-
ing the fire box and the forward extension of
the same projecting within the barrel, the

fire box and its forward extension being en--

larged or extended at the top and forming
the narrow space d, and the fire box and its
extension and the shell being of circular form
In cross section, the enlarged steam dome
mounted with relation to the narrow space ¢
and forming the steam space, and the flues
extending from the fire box and oceupying
approximately the full space in the barrel
corresponding to the enlarged fire hox and

&

its forward extension, substantially as and 35
for the purpose set forth.

8. An improved boiler of the class de-
scribed, comprising the shell, the fire box and
its forward extension arranged within the
shell, the relative size and arrangement of
the shell and the fire box and its forward ex-
tension being such that the relatively small
or narrow space d is formed between the top
of the shell and the crown sheet of the fire
box and its forward extension, whereby the
water level is at or a short distance below the
top of the shell, and a relatively enlarged
steam dome forming solely the steam space,
substantially as and for the purpose set forth.

9. An improved boiler of the class de-
scribed, comprising the shell, the fire box ar-
ranged within the shell, the relative size and
arrangement of the shell and the fire box be-
ing such that the relatively small or narrow
space d is formed between the top of the shell 58
and the crown sheet of the fire box, substan-
tially as described, whereby the water level
is at or a short distance below the top of the
shell,and the relatively enlarged steam dome
forming solely the steam space, substantially 6o

‘as and for the purpose set forth.

In testimony whereof I affix my signature
in presence of two witnesses. ~

JAMES THOMAS CONNELLY.

“Witnesses: »
WiLLiAM H. SHAW,
HoMER CONNELLY.
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