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IINTTED STATES

Patented December 27, 1904,

PATENT OFFICE.

GEORGE LINDER AND JOHN REICH, OF MILWAUKEE, WISCONSIN, AS-
SIGNORS OF ONE-THIRD TO HUBERT J. ROCK, OF MILWAUKEE,

WISCONSIN.

STEAM-BOILER.

SPECIFICATION forming part of Letters Patent No. 778,828, dated December 27, 1904,
Application filed April 16,1904, RSerial No, 203,402, |

To all whom it may conceri:

Be it known that we, GEORGE LINDER and
Jonx RercH, citizens of the United States, re-
siding at \hlwauhee, county of Milwaukee,
and State of Wi isconsin, have invented new and
useful Improvements in Steam-Boilers or Wa-
ter-Heaters, of which the tollowmfr 1S & specl-
fication.

Our invention relates to improvements 1n
steam-boilers: and it pertains to the peculiar
construction and relative arrangement ot the
several water-chambers, the chamber-connect-
ing pipes, the combustion-chamber, and draft-

passages to each other, as well as to the means

of forming the connecting-joints between the
several water-chambers and the, connectlng
water- plpeb -

Our invention is explained by reference to
the accompanying drawings, in which—

Figure 1 represents a front view. HKig. 2
represents a vertical section. Iig. 31sa trans-
verse section drawn on line z = ot Fig. 1. Fig.
4 is a transverse section drawn on line iy y ot
Fig. 1, and Fig. 5 is a transverse section drawn
on line ¢ ¢ of Flo‘ 1.

Like parts are identified by the same reter—-

‘ence-letters throughout the several views.

A represents the supporting - base of the
boiler; B, the fire-grate; C, the combustion-
chamber. The combustion-chamber C issur-
rounded on all sides by an annular water-
chamber D.

Supported above the combustion-chamber

(! 1is a central water-chamber I, which 1s con-
nected at its front and rear sides with the
chamber D by the water-pipes F ¥ and G G.
Located at the extreme upper end of the boiler
is a second annular chamber H, which 1s sup-
ported near its outer edge from the lower an-
nualar chamber D by the annular series of pipes
1 1. while it is connected centrally with the
central chamber E by the two annular series
of pipes J J. Heretofore it has been com-
mon to connect the ends of the pipes with the
water-chambers of boilers by screw-threaded
joints or by riveting or upsetting the ends of
the pipes. By our improvement the pipe-
recelving apertures K of the several cham-
bers D, K, and H are slightly tapered to fit

| the tapers of said pipes, whereby when said
pipes are in place in the several chambers and

said chambers are drawn together they form
closely-fitting joints, which prevent the escape
of steam or water. When constructing our
boiler, the several pipes connected with the
lower chambel D are first put in place, when
the chamber E 1s phced thereon. This bema
done, the second series of pipes above are 1n-
serted in the several apertures formed in the
upper wall of the chamber I, when the upper
chamber H 1s placed upon the upper ends of

the second and upper series of pipes, whereby

the several chambers are connected together,
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as indicated in Fig. 2. This being done, the

several chambers are secured firmly in place
upon the connecting-pipes by the several con-
necting -rods L. The rods L have screw-

threaded beari ings M in the lower inner walls

of the chambers D and E and extend from
thence upwardly through the pipes 1 and J
across the chamber H and protrude through
the upper wall of said chamber H, at which
noint they are provided with fastening-nuts
N. whereby when said rods K are in place

and said nuts N are turned down on their pro-

truding ends said chambers H and E and D
are drawn toward each other and secured
firmly in place upon the ends of the connect-
ing-pipes. To prevent the escape of steam
or water from around the protruding ends of
the rods L, the lower sides of the nuts N ta-
per inwar dly and downwardly toward the con-
necting-rods, while the opposing surfaces ot
the water- chambers acgainst which they bear
are tapered to conform to the taper of said
nuts and the contiguous bearings of such
narts are so ground as to form steam-tight
bearings. Attention is called to the fact that
by the construction described we are enabled
to entirely dispense with the packing between
the joints of the contiguous parts, thus avoid-
ing the defects incident to the use ot packing
as hel etofore employed in the construction ot
this class of boilers.

To prevent the smoke and products of com-
bustion from escaping too rapidly from the
combustion-chamber that the fuel may be used

with the greatest possible economy, we have
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interposed a cylindrical deflecting-shell () be-
tween the water-chambers K and H, and we
also extend the smoke-flue R down into the
furnace past the water-chamber H to within
a short distance of the upper surtace of the
water-chamber K, whereby the smoke and
products of combustion as they escape from
the combustion-chamber are first brought in
contact with the lower surface of the water-
chamber K, as indicated by the arrows, when
they are deflected downwardly and pass out
between the several water-tubes of the series
I I, asindicated by the arrows,and from thence
upwardly past the upper edge of the deflect-
ing-shell Q until they are brought in contact
with the lower wall of the upper chamber H,
when they are deflected downwardly and
passed over the upper edge of the deflecting-
shell Q until they are brought in contact with
the upper surface of the water-chamber E,
when they pass up from beneath the lower
end of the smoke-flue R and from thence to
the atmosphere in the usual way, as indicated
by the arrows. It will be obvious that by
this arrangement we have provided for the
tree circulation of the smokeand products of
combustion past the several water-chambers
and connecting-pipes, while by the arrange-
ment of the water pipes and chambers we have
provided for the free circulation of the water
through them and for the steam to pass from
both the lower and central chamber to the
upper chamber without hiability of becoming
trapped or otherwise retarded in its move-
ment. |

The deflecting-shell Q) is provided with an
aperture S, which is closed with a door T,
whereby access to the inner series of tubes J
may be had for the purpose of cleaning the
same.

Heretofore 1t has been common to inclose
the furnace with a single continuous shell ex-
tending entirely around the same from one
side of the door to the other. By our im-
provement, however, we form the inclosing
shell in two separate parts U, which are con-
nected with the frame V of the front doors by
hinges W, whereby when desirous to clean
the furnace we are enabled to swing the re-
spective shells U U toward the right and left
to readily reach all the pipesand water-cham-
bers for such purpose. Thisbeingdone, said
inclosing shells U are swung back in place and
secured together.

Having thus described our invention, what
weclaim as new, and desire to secure by Let-
ters Patent, 15—

1. In a steam-boiler the combination of a
lower annular water-chamber the central ap-
erture of which forms a combustion-cham-
ber; anupperannular water-chamber the cen-
tral aperture of which forms a smoke-passage:
a central water-chamber forming a deflect-
Ing-partition between said lower and upper
chambers; a plurality of water-pipes commu-
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- nicating between the respective chambers and

an exterior wall inclosinge said ehambers and
DIPes.

2. In a steam-boiler the combination of a
lower annular water-chamber the central ap-
erture of which forms a combustion-cham-
ber; an upperannular water-chamber the cen-
tralaperture of which forms a smoke-passage:
a central water-chamber forming a partition
between said upper and lower chambers; a
plurality of water-pipes communicating from
said lower annular chamber to said central
chamber; a plurality of water-pipes commu-
nicating from said central chamber to said
upper chamber; a plurality of water-pipes
communicating from said lower chamber di-
rectly to sald upper chamber past said cen-
tral chamber; an exterior wall inclosing said
chambers and pipes.

3. Inasteam-boilerasupporting-base form-
ing an ash-receptacle; a lower annular water-
chamber supported on said base, the central
aperture of which forms a combustion-cham-
ber; afuel-supporting grate located at the bot-
tom of said combustion-chamber; an upper
annular water-chamber, the central aperture
of which forms a smoke-passage: a central
chamber forming a partition between said up-
per and lower chambers; water-pipes commu-
nicating from said lower annular chamber to
sald central chamber; water-pipes communi-
cating from sald central chamber to said up-
per chamber; water - pipes communicating
trom sald lower chamber to said upper cham-
ber directly past said central chamber and an
exterior wall inclosing said chamberand pipes,

4. In a steam-boiler, the comhination of a
lower annular water-chamber the central ap-
erture of which formsa combustion-chamber:
an upper annular water-chamber, the central
aperture of which forms a smolke-passage: a
central water-chamber forming a deflecting-
partition between said lower and upper cham-
bers, sald chambers being provided with a
plurality of tapered apertures for the recep-
tion of the ends of the connecting water-pipes:
a plurality of water-pipes tapered attheir ends
to contorm to the apertures formed therefor
1n sald water-chambers and means for bind-
ing and connecting said chambers together.

5. In a steam-boiler, the combination of a
lower annular water-chamber the central ap-
erture of which forms a combustion-chamber:
an upper annular water-chamber the central
aperture of which forms a smoke-passage: a
central water-chamber forming a partition he-
tween sald upper and lower chambers; a plu-
rality of water - pipes communicating from
sald lower annular chamber to said central
chamber; a plurality of water-pipes commu-
nicating from said central chamber to said
upper chamber; a plurality of water-pipes
communicating from said lower chamber di-
rectly to said upper chamber past said central
chamber; anexterior wall inclosing said cham-
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bers and pipes; an annular vertical smoke-de-
flecting partition supported from said central
water-chamber between the exterior and in-
terior series of water-pipes, substantially as
set forth.

6. In a steam—bdiler, the combination of a.

lower annular water-chamber the central ap-
erture of which forms acombustion-chamber;
an upper annular water-chamber the central
aperture of which forms a smoke-passage; a
central water-chamber forming a partition be-
tween said upper and lower chambers; a plu-
rality of water-pipes communicating from
said lower annular chamber to said central
chamber:; a plurality of water-pipes commu-
nicating from sald central chamber to said
upper chamber; a plurality of water - pipes
communicating from said lower chamber di-
rectly to said upper chamber past said central

3

chamber: an exterior wall inclosing said cham-
bers and pipes; anannular vertical smolke-de-
flecting partition supported from said central
water-chamber between the exterior and inte-
rior series of water-pipes; a central annular
vertical partition suspended from sald upper
water-chamber terminating at its lower end
near sald central water-chamber and adapted
to serve as a deflector for retarding the escape
of heat and products of combustion from the
boller, substantially as set forth.

Intestimony whereof we atfix our signatures
in the presence of two witnesses. |

xEORGE LINDER.
JOHN REICH.

Witnesses:
Jas. B. Erwin,
H. Z. TAUTGHER
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