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To all whonv it may concerm.:

Be 1t known that we, JorN S. (FLENN, re-
siding at West Covington, in the county of
IKenton and State of Kentucky, and HArry
5 HENKE, residing at Cincinnati, in the county
of Hamilton and State of Ohio, citizens of the
United States, have invented certain new and
useful Improvements in Locomotive-Boilers,
of which the following 1s a specification.

Our invention relates to locomotive-boilers.

The object of our invention is to so con-
struct and arrange the interior of the boiler
as to render it more economical to construct
and maintain, safer, and more economical in

1C

15 use of fuel, whereby steam is more rapidly

generated and there 1s less danger of leakage.

Ourinvention consists in providing a water-

space in the boiler, with entry-chambers at

each end thereof, connecting said chambers
20 with a series of horizontal water-tubes within
- “the flue-chamber, commumcatmﬂ with and re-
ceiving heat h‘om the f
ed to commumcate heat to the water Wlthm
salcd tubes and water-space.

Our invention also consists in the details of
construction and in the combination and ar-
rangement of the several parts.

In the drawings, which serve to illustrate

25

our invention, FIG ure 1 is a longitudinal sec--

30 tion of a locomotive-boiler and fire- box, show-
ing our invention. Hig. 2 i1s a Vermcal Sec-
tion of front head of boiler on line 12, Fig.
1. Fig. 3 1s a vertical section of tube-sheet
on line 3 4, g, 1. HKig. 4 1s a vertical sec-

35 tion of tube-sheet on the line5 6, Fig. 1. Fig.
5 15 a vertical section of fire-box on the line
78, Ifig. 1. Fig. 6 is a section of rear head
of boﬂel

Stmilar lettersrefer to similar parts through-

40 out the several views.

Ourinvention is preferably constructed sub-
stantially as shown, and the parts comprising
1t may be substituted for the construction and
arrangement now generally used in locomo-

45 tive-boilers. In such construections with our

invention 1nstalled therein as shown the usual
boiler-shell 1s employed. Thisis provided at
the front end with head A, having suitable
We provide a water-space G, ex- |

manhole «.

re-box, which i is adapt-

| tending around the boiler and fire-box with-
1n the shell, as shown, and at each end of said.

space an entry-chamber B is provided. These
entry-chambers B are so constructed and ar-
ranged at each end of the boiler as to form

receptacles for the water to enter and be

heated when the boiler is in use and also serve
as chambers for the workmen to enter for the
purpose of securing a full set of water-tubes
within the boiller and allowing sufficient space
tor the workmen to remove and replace water-
tubes and otherwise repair and clean these
parts. The rear chamber is arranged di-
rectly over the fire, and the front chamber is
arranged directly over the flue-chamber,
whereby intense heatiscommunicated directly
to both entry-chambers, thus affording much
more rapid generation of heat than other-
wise. By constructing our entry-chambers 3
of a size large enough to admit a man therein
a tube -sheet sufliciently large to receive a
full set of water-tubes can be used at each
end. One object of these entry-chambers is

to permit the insertion or removal or repair-

ing and the like of the tubesregardless of the
location of the fire-door, whether high or low.

| The upper part of the water-space is larger
‘In cross-section than at the sides and bottom
to provide adequate steam-space.
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The flue-chamber I, which extends longitu- '

dinally through the central part of the boiler
from the fire-box H to the smoke-passage 0,
is separated from the water-space by the wall
D, crown-sheet F, and tube-sheets CC. With-
1n the flue-chamber I we provide a series of
tubes K, disposed horizontally and secured at
each end to and through the tube-sheets C.C

and -adapted to communicate with the entry-

chambers B at each end. Sufficient space is
provided between these tubes to allow free

circulation of heat as it escapes from the fire-
By securing the ends of the tubes K in

box.
the sheets C C, thus surrounded by water at
each end, whereby overheating at the joints
1s prevented, we avoid the danger, expense,
and inconvenience resulting from contraction
and expansion, such as inthe case of flue-pipes
having such joints unprotected and exposed
to the re-box. By our construction and ar-
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20 otherwise.

45 box end to front entry-chamber,

£

rangement the .danger of leakage i1s reduced
to a minimum. Convenient and easy access
to the tubes K is obtained through the man-
holes @, communicating with the large entry-

5 chambers B B at each end

The bottom sheets of both entry-chambers
- B B are stayed to the outer shell of boiler by
the sling-stays 7, attached to the T-bars c.

- The crown-sheet F 1s stayed to the outside

1o shell of boiler by theradial stayse and 1s also

secured to door-sheet of fire-box by brace d.
The door of the fire-box is indicated by ¢

It will be observed that heat is commum-
cated directly from the fire-box to the water

t5 space and tubes and also indirectly by rapid

“heating and circulation of the water through
the tubes to all parts of the water-space, thus
producing the requisite steam, with much less
fuel and also less damage to the boiler than
The smoke passes through the
flue-chamber I, smoke-passage H,1nto the usual
smoke-box, and out through the smoke-stack.
(Not shown. )

Some of the ad mntacres of our inventionare

25 protection of the water-tubes from contrac-

tion and expansion, the provision of entry-
chambers in each end to permit convenient
and easy access of the workmen in cleaning
and repairing the water-tubes and other parts

30 of the bhoiler, easily - removable entry-cham-
bers, simplicity of arrangement of the water-

tubes with relation to the entr y-chambersfor
the convenient and easy removal of any one
or all of them and replacing same, conven-

35 1encefor thorough washing of tubes and cham-

bers when necessary to wash boiler, utiliza-
tion of practically all of the heat units, appli-
‘tion of heatto a much larger heating-surface,
avoldance of cholked and stopped tubes, heat-

40 retainer, perfect draft, there being no ob-

str uc,tlon of any kind, fmd ehmlmtlon of roll-
ing or calking of tubes each trip. We also
secure a continuous circulation of water,. the
water passing through the tubes from fire-
this action
being produced by the more intense heat at
the tire-box end.

In applying our invention to a boiler we

make no change whatever in the outside shell
5o other than in 1)10\*1(]1110 manholes.

We claim—

1. Inalocomotive-boiler, a water-space pro-
vided with an entry-chamber at each end, wa-
ter-tubes extending horizontally within the

55 boilerand communicating at each end with said

entry-chambers, and a fire-box adapted tocom-
municate heat to the water within the water-
- tubes and water-space.

2. Inalocomotive-boiler, a water-space hav-

60 ing entry - chamber at each end, a flue-cham-

ber extending horizontally through said water-
space, a series of water-tubes secured at each
end and communicating with the entry-cham-
bers, and a fire-box adapted to commniunicate

65 heat tosald water spaceand tubesrespectively. |

785,418

3. Ina locomotive-boiler having a shell and
water-space within the same, a flue-chamber
within said water-space having its outlet-pas-
sage below the tront entry-chamber and lead-
Ing to the smoke-box, water-tubes within said
flue-chamber, tube-sheefs at each end of the

water-tubes to secure same and separate flue-
chamber and water-space at the ends, and a

ire-box adjacent said water-tubes and water-
space.

4. In a locomotive- boiler, a water-space
around the outer part thereot provided with
entry-chambers at each end, a Hue-chamber
extending between said entry-chambers and
from the fire-box to the smoke-passage, wa-
ter-tubes extending horizontally in said flue-
chamber connecting and communicating with
each entry-chamber, a fire-box arranged un-
der one entry—ch‘l,mbel and the ad]%unt endls
of the water-tubes, a smoke-passage arranged
under the other entry-chamber and adflptec_
to communicate with the smoke boxand outlet.

5. In a locomotive-bhoiler, a water-space
around the outer part thereof provided with
entry-chambersateach end, a lue-chamber ex-
tending between said entry-chambersand from
the fire-box to the smolke-passage, water-tubes
extending horizontally in said flue-chamber
connecting and communicating with each en-
try-chamber, a fire-box arranged under one
entry-chamber and the adjacent ends ot the

water-tubes and smoke-passage arranged un-

der the other entry-chamber and adapted to
communicate with the smolke box and outlet
and a vertical heat-retainer at the rear of the
front entry -chamber and within the flue-
chamber.

6. In a locomotive-boiler, a water-space

‘having entrv-cl‘mmbers at each end, a man-

hole leadmcr into each entry-chamber through
the end of the boiler, a flue-chamber extend-
ing horizontally through said water-space, a
series of water-tubes secured at each end and
communicating with the entry-chambers, and
a fire-box adapted to communicate heat to
satd water space and tubes respectively.

. Inalocomotive-boiler, a shell, a fire-box,
a smoke-box, a flue-chamber éxtending and
forming the only openine between said fire-
box and smoke-box, a water-space surround-
ing said flue-chamber within said shell, an en-
try-chamber forming part of said water-space
in and above sald flue-space adjacent said
smoke - box whereby said flue-space 1s con-
tracted and a heat-retainer 1s formed therein,
an entry-chamber forming part of said water-
space 1n and above said fire-box, manholes
communicatinge with said entry-chambers and
a plurality of water-tubes connécting sald en-
try-chambers through said flue-chamber.

JOHN 8. GLIENN.
HARRY HENKI.

Witnesses: ﬁ
JAMES N. RAMSEY,
C. W. KARNEST.
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