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GEORGE S. STRONG, OF NEW YORK, N. Y., ASSIGNOR TO JAMES N. GAMBLE,
. OF CINCINNATI, OOIO. - .

BOILER. _ N

SPECIFICATION forminglpa,rt of Letters Patent No. 466,085, dated December 29, 1891,
| Application flled May 22,1891, Serial No, 393,722, (No mndel.)

To all whom tt may concerm: | -
Be it known that I, GEORGE S, STRONG, of
the city and county of New York, State of

New York, have invented a certain new and
s useful Improved Boiler, of which the follow-

ing is a true and exact description, reference

being had to the accompanying drawings,
which form a part of this specification.

My invention relates to the construction of

ro boilers, and especially the type of Dboilers

known as “locomotive-boilers,” my object be-

ing to provide a boiler of great strength and

durability, and which, among other advanta-

geous features, can be shaped to embrace a
1¢ fire-box having a very large grate area.

The nature of my improvements will be
best understood as described in connection
with the drawings in which they are illus-
trated, and in which—

Figure 1 is an end view of a locomotive-
boiler having myimprovements, partly shown
in cross-section on theline 1 2 of Fig. 3; Fig.
9, a cross-sectional end view, the part to the
right being taken on the section-line 3 4 of
2¢ Fig. 3 and the part to the left on the section-

line 5 6 of Fig. 3. TFig. 3 is a longitudinal

sectional elevation of the boiler, in which,
however, certain details of construction are

- omitted on account of the small scale of
s0 the drawings, such details being shown in
other figures. Fig. 4 isa view,on an enlarged
scale, taken on the same sectional line as Kig.

3, but showing only a part of the boilershown

in Fig. 3, but that part in more detail. Fig.
33 5 is a plan view, on an enlarged scale, taken

on a section-line 11 12 of Fig. 8. Kig. 61s a

sectional view taken on theline7 38 of Fig, 1;

I'ig. 7, a sectional view on the line 9 10 of

Fig. 1, Fig. 8 illustrating a modification of

20

40 the construction shown in Fig. 7. Fig.9isa |

section on the line 13 14 of Fig. 4; Fig. 10, a
perspective view of the end of the calking-

piece of the end M2 Fig. 11 is a cross-sec- |

tional view of the crown-sheet of the fire-box,
45 taken the part to the left on the line 15 16

and the part to the right on the line 17 13 of |

Fig. 13. Fig. 12is a cross-sectional view show-
ing a part of the crown-sheet on the line 19
20 of Fig. 11; Fig. 13, a similar view taken
5o on the line 21 22 of Fig. 11; Fig. 14, a simi-

|

Fig. 15, a similar view taken on the line 25
26 of Fig.11. Fig. 16isa cross-section through
the side sheet of the fire-box, taken on the
line 27 28 of Fig. 18; Fig. 17, a similar sec- 55 -
tion taken on the line 29 30 of I'ig. 13; Kig.
18, a view showing a part of the side sheet,
taken on the section-line 31 32 of Fig. 10;
and IFig. 19, a cross-sectional view showing a -
modified form of fire-box. 6c

A is the boiler; B, the top plate of whatin
locomotive-boilersis called the “wagon-top;”
B’ B’, the side plates extending down from
the wagon-top on each side of the fire-box.

C is the steam-dome, which, as shown, ex-
tends upward from the wagon-top, but which
might of course be formed on the barrel of
the boiler. - -

D is the fire-box; D/, the grate; E, one of

the fire-box doors; F, the tube-sheet extend- 70 -

ing from the end of the fire-box and through

which pass the tubes G of the boiler.

H H, &c., is a series of braces bolted on
each side of the wagon-top. to angle-irons I,
said angle-irons being riveted to the side of
the wagon-top over the seams between the
plates B and B’, which are greatly strength-

75

ened thereby, and being fastened to the bars

I1 by the bolts I’ and I“ |

J is the crown-sheet of the fire-box. 1t 1s
made, preferably, of an arched cross-section
and with deep transverse corrugations merged
into outwardly-extending flanges J’ at the
sides, and upwardly-extending flanges J* and
J® are formed at the ends of the crown-sheet,
these flanges being in effect continuations of
the flanges J’, as indicated at J*and J°. The

8o

| flange J? is united with the end plate Lof the

fire-box by means of an Adamson seam, of
which M indicates the calking-piece inter- ¢o
posed between the ftwo plates secured to-
gether. The tube-sheet I' is secured to the
plate L by a lap-joint, as shown. The front
fange J* of the crown-sheet forms an Adam-
son seam with the end plate N, N’ indicating
thecalking-piecebetween the flangeand plate.
O O are the side plates of the fire-box.
These plates are corrugated to correspond
with the corrugations of the crown-sheet, the
corrugations merging at the top into an out-
wardly-projecting flange O/, in form and di-

95

100

lar view taken on the line 23 24 of Tig. 11; | mensions made to correspond with the flange
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J’ of the erown-sheet, so that the two sheets | in several respects and possesses I believe,

can be united by an Adamson seam, the calk-
ing-piece of which is shown at M% The side
plates have also flanges O’ extending out from
their back ends, by which they are united to

the plate L, forming an Adamson seam with

said plate, thecalking-piece M continuing be-
tween the flange O* and the plate I.. Corre-
sponding flanges O forined on the front ends
of the side plates,form an Adamson seam with
the plate N. Theseend flanges O*and O3 are
in effect continuationsof the flange O/, uniting
with it, as shown at O*and O°.
blytheinner) set of corrugationsor foldsinthe

side plates is made flat, as shown at O for |

a purpose to be hereinafter desecribed, and
the corrugations of the side plate merge at
its bottom, so that the bottom edge of the
plate O7 be straight and flat. “This bottom
edee lies along and is riveted to the mud-
ring P. The plates L and N are also riveted
to the mud-ring P, and the mud-ring is re-
cesced in its corners, as shown at P/, Figs. 5
and 2,this notchreceiving the Adamson seam
formed between the side plates of thefire-box

and the two end plates thereof in the manner

illustrated in the two figures above referred
to, the portions of the flanges and calking-
piece which extend into the notch P’ bemg
indicated by the letters o° 5 and n°. This
plan of uniting the mud-ring and plates is
one which insures great strength and stability
of construction. The flanging of the corru-
gated crown and side sheets of the fire-box
forming the seams in the manner described
enables the parts to be nnited with great firm-
ness and strength and enables me to use
Adamson seams, which are not likely to be
burned out in all places where such burning
would take place with lap-seams.

“When the fire-box is flared out, as shown

in Figs. 1 and 2, in order to make room for a
large trmte area, it is desirable that the top

-~ of the ﬁre-boz should be supported ‘against

45

50

33

6o

of the crown-sheet, as indicated at 8.

'Whlch I'have desenbed and shown 19 novel

the strains which tend to collapse i, a,nd this
support I provide in the manner I will now
describe. Angle -irons Q, placed back to
back, are 1weted to the top or wagon-top of
the b011e1 ‘80 that their outwardly-extendmﬂ'
flanges Wlﬂ be. in line with inward folds of
the conuﬂ'ated top sheet of the fire-box, and
upon. bolts Q’, passed through the angle-irons
Q and also through the bolt I of the angle-
iron I, which lies in the same plane with the

--angle-iron Q. Isecurelinks R R’ R* thelower

ends of which are secured on pins or stay-
bolts S S S, which pass through the sides of
the inward fold and are riveted on the inside
Pref-

erably a pair of links are used in each case,

one pa%mg on each side of the tie-rod H, as

shown in Ifig. 4. The use of tie-rods cxtend—-
ing from the top of the boiler to the top of
the erown-sheet is, I am aware, not new with
me; but the plan of securing these tie-rods

One (prefera-

against the abutting flange or plate.

instead of, as 18 now commonly the

material advantages.
I have already mentioned the flattening of

the portions O’ of the side sheets, and will
now state that thisis done to provide proper

bearing and holding surfaces for a series of
stays ‘I, having end extensions which pass

through holes in the side sheels of the boiler

“and fire-box and are riveted thereon, as indi-

cated at T'. DBy thus uniting the side sheets
of the boiler and fire-box the strength of the
corrugated side sheetsis materially increased

and a firm support provided for the corru-

gated crown-sheet which rests upon the side
sheets. |

It will be noticed that by the construction
of my fire-box Adamson seams are brought
against the other seams, bolts, or flanges, and
that one flange J?, for 11151:::11106, which consti-
tutes a part of one Adamson seam, forms a

| continuation of the flange J, for instance,

which forms a part of an Adamson seam in-
tersecting the first one. Where such inter-
sections oceur I provide the calking-plate of
the Adamson seam with a rivet-extension m/,
which is continued through the a,buttmn'
plate and riveted thereon, as indicated at fm,?
Figs.4 and 9, and where ﬂanwe% turn,-as at J*
and O in the figcures 1*eferred to, 1 m_ake the
calking-piece with annular projections m. m,
which fit into the turn of the flange and
The
strength, compactness, and closeness of the
seam thus formned will be readily appreciated.
Referring now to the steam-dome C of the
boiler, I form the upper part of the dome of a
dome-shaped piece U, which is drawn into
shape by dies, much as a cartridge is drawn.

To the edge of the piece Uissecur ed a flangc-

ring U’, extendmw over the top sheet of the
boﬂel, and an othlel, flange-ring U? extends be-
neath the top of the boiler and alongside of

the upwardly-extending annular part of the

ring U’. The use of the flanged ring U?

'whmh may be called the stl enfrthenmw—
| piece” inthe arrangement shown ma,teuall}

strengthens the joint, making the union of the
dome indeed a point of exceptimml strength
case, a
weak point in the boiler.

Having now described my invention, what
I claim as new, and desire to secure by Letters

Patent, 1s—

1. In a boiler, the combination, WLth a COI-
rugated fire- box crown-sheet.J, havmwﬂanwe%
J’ at its sides, of the corrufra.ted side plates O,
having flanges O’ at their tops eouespondmw
with ﬁanﬂ'es J”in shape and adapted to form

a joint thelewnh, as and for the purpose

specified.

2. In a boiler, the combination, w1th a eor-
r un‘ated fir e-box crown-sheetJ, having langes

T at its sides, of the corrucra,ted side plates 0O,
‘having flanges O’ at their tops Cor reslmudmfr

with ﬂfmfres J’ in shape and adapted to form

a joint. thert.,mth, the side sheets B’ of the
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boiler-socket, stays T T’, securing the plates wzngon-top at their

B’ and O together, and the mud-ring P, se-
cured to the bottom of plates B’ and O, sub-
stantially as and for the purpose specified.
3. The mud-ring P,having notches P’ at its
corners, in combination with the plate or sheet
T. and the side sheet D, having a {l

plates being secured to the sides of the ring
P and their seam engaged at bottom in notch
P’, substantially asand for the purpose speci-
fied. | | .

4, In a boiler, the combination, with a cor-
rugated fire-box crown-sheetJ, having flanges
J’ at its sides, of the corrugated side plates O,
having flanges O at their tops, corresponding
with flanges J’ in shape and adapted to form
a joint therewith, said side sheets having

flattened portions O° between adjacent cor--

rugations, the side sheets B’ of the boiler,and
stays, as T T, securing portions O° of sheets
O to the side sheets B/, all substantially as
and for the purpose specified. |

5. In a boiler, the combination of the wag-

on-top B with a fire-box having a corrugated

crown-sheet J,links, as R R’, attached to the
wagon-top at their upper ends, and stays S,

secured to the ecrown-sheet, as deseribed, and
to which the lower ends of the links are at-.
tached, all substantially as and for the pur- |

pose specified. |

6. Ina boiler,the combination of the wagon-
top B with a fire-box having a corrugated
crown-sheet J, tie-rods H, extending from side
to side of the boiler, links, as R R/, attached
to the wagon-top at their upper ends and ex-

tending on each side of rods H, and stays S,

40

45

secured to the crown-sheet, as described, and

to which the lower ends of the links are at-
tached, all substantially as and for the pur-
pose specified. ,'
7. Ina boiler,the combination of the wagon-
top B with a fire-box having a corrugated
crown-sheet J, tie-rods H, extending from side
to side of the boiler and through corrugations

of sheet J, links, as R R’, attached to the i

L flange O°,
arranged to form a seam with sheet L, said !

on each side of rods H, and stays S, secured
to the crown-sheet, as described, and to which

upper ends and extending

o

the lower ends of the links are attached, all 5o

substantially as and for the purpose specified.

8. Inaboiler,the combination of the wagon-

top B with a fire-box having a corrugated
crown-sheet J, angle-irons Q, riveted to the

inside of the wagon-top on each gide thereof, 55 '

links R R/, pivotally attached to the angle-

irons, and stays S, secured across corruga-

tions of the crown-sheet and to which the
links are secured,ail substantially as and for
the purpose specified.

9. In a boiler,the combination of an Adam-
son seam uniting two plates,a flange against

which the seam abuts, and a rivet-extension
m’ of the calking-piece extending through

and riveted against the flange.

10. In a boiler, the combination of three
plates, two of which are flanged at sides and
edges to form Adamson seams with each other
and with the third plate of a calking-piece
situated between the flanges, having wedge-
shaped extensions m m, adapted to fill the
spaces where the abutting flanges turn to fit

60

against the third sheet, and a rivet-extension -

m’, extending through the seam of said third
plate. | -

11. In a boiler, the combination of the cor- .

rugated crown and side sheets J O O, united
by Adamson seams, as described, with the
end plate I, secured to said crown and side
sheets by similar seams. B

12. Inaboiler, the combination of the boiler-

shell B with a flanged ring U’,riveted around

an opening in the wagon-top and on the out-
side thereof, a flanged ring U? riveted inside

/5

30

the wagon-top and to the upwardly-extending 8

portion of ring U’, and the dome-shaped top-
piece U, riveted to ring U’, as described.

GEORGE S. STRONG.

- Witnesses: _
JAMES P. J. MORRIS,
JOSHUA MATLACK, Jr.
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