(No Mﬁ'd'el.) ' N - ' 2 Sheets—=Sheet 1.
- J. J. TONKIN.
STEAM BOILER.,

‘No. 601,216, Patented Mar. 22, 1898.

| |
] ’r-ﬂ"h.rn‘/.- : Il : . |
== '7 |
= e e L
V4 - Tl — LT T T e - F: —f@ e
6 H | ‘ — . _1L — = e r—
2 . ol I - —_ — ————
Ny i - :
bes ] it ] —— l ==~ ¢
: i ] n =B >
-_ = s ‘ f I : 4__11_ g ]
78 &= i =L = /0
= ] . ; ! ] ] : ___::_
i ]

I | ' al=f 7z
3’- | S . * 142 __‘T’_"'____(3 | o o g ——
Pra - o4 <7 PR T -~ 3
& 7 C T TT - —-————— NRS Al v i ' :
7 S E—— 7
— : _
= | E— | : '

oy
/M//f //@/ .
2q

4
s

/
A

()
7
,. 'o‘
)3

WITNESSES :

THE MORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, B. ¢."




(No Mddel.) | o 2 Sheets—Sheet 2.
| J. J. TONKIN. o
STEAM BOILER,

No. 601,216, - Patented Mar. 22, 1898, |

ATTORNEY.

THE MORRIS PETERS CO. PHOTO-LITHO., WASHINGTON, D. C,




JOHN JAY TONKIN,

2 20

the fire-chamber.

UNITED STATE

PateEnTt OFFICE.

, OF PITTSBURG

OF OSWEGO NEW YORK ASSIGNOR TO JOHN EATO\T
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- Apphcatlnn filed Pebruary 23,1897, Serial No. 624,642, (Nomodel)

- To all whom it may concern:

Be it ‘' known that I, JOHN JAY TONKIN a
citizen of the United States residing at Os-
wego, in the county of Oswego, State of New
York, have invented certain new and useful
Improvements in Steam-Boilers; and I hereby
declare the following to be a full clear, and
exact description of the same, r_eferenee bemg

- hadtotheaccompanying drawin gs,in which—

Figure1isa longitudinal central section of
a steam-boilerembodyingmyinvention. Fig.
2 18 a vertical transverse section of the boiler

- and fire-chamber on the dotted line 2 2, Fig.
- 1. Fig. 3 is a horizontal section of the fire-

box and water-legs of the boiler on the line
3 3, I'ig. 1. Fig. 4 is an enlarged detail sec-
tional view of a portion of the fire-chamber

and deflecting-partition, illustrating the pre-

ferred form and arrangement of the fire-brick
which constitute the defleeting-partition of

central section of a steam-boiler embodying

my invention, showing a modified arrange-

ment of the deﬂectmg partmou% and Figs.
6 and 7 are vertical sectional views taken on
the dotted lines 6 6 and 7 7, Fig. 5, showing,

. respectively, the anterior and posterior or
~ bridge and pendent deflecting-partitions.
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Like symbols refer to like parts wherever
they occur.

My invention relates to that class of steam- |

boilers having anincluded combustion-cham-
ber and eommonly known as ‘‘internally-

fired” boilers, and has for its object the pro-

duction of a simple and efficient steam-boiler
of the portable locomotive pattern.

One feature of my invention, generally |

- stated, Involves the combination, in an in-

| __'40

- substantially corresponds with the space in-
cluded by a group of the water-tubes, and
hand-holes arranged in the outer shell in line

cluded - combustion - chamber boiler;, of an

outer shell, an inner shell, water-tubes which
cross the included combustion-chamber and
connect the heads of the inner shell, a deflect-
ing-partition arranged in the included com-
bustion-chambper and composed of a series
of tiles or bricks whose cross-sectional area,

- with the water-tubes which traverse the in-

5'*- cluded combustlon cha,mbel wherebythe wa-

Fig. 5 is a longitudinal

' ter tubes may be removed and rep&ired with-

out displacing the defl ectmn*-partltlon of the
included combustion-chamber. .

A further feature of myinvention embraces
the combin ation,with the water-legs and blow-
off, of an 1ncl1ued perforate plate or plates
arranged in the water-legs of a steam-boiler
and formmg amud-chamber therein for facili-
tating the blowing off of the mud and sedi-
ment.

There are other minor features of invention,

all as will hereinafter more fully appear.

- I'will now proceed to describe my invention
more fully, so that others skilled in the art to
which it appertains may apply the same.

In the drawings, 1 indicates the main shell

of asteam-boiler, preferably of general cylin-

drical form, as well as suﬂielently elongated to
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accommodate an internal combusbion cham-

ber without materially reducing the water-
space of a boiler of given horse-power, said

70

shell being extended down, as at 1%, at the

fire-box end and provided with an exit-flue

at the fire-box end of the shell.
2 indicates an included shell of the same
general form as the main shell, but of less di-

T

mensions, the shell 2 having downward ex- .

extensions 1* of main shell 1, constitute con-

‘tinuous water-legs, which 1nclose and form

the fire-box F, whmh fire-box is coextensive
with the forwa,rd end of inner shell 2 and with

whichit has an unobstructed communication,
and said inner shell has its exit-flue in 11ke

position or to register w1th the exit- fue of
outer shell 1. -

The major portion of the inner shell 2 back
of the fire-box F and which constitutes the
combustion-chamber C is preferably corru-
gated, as indicated at 2°, as thereby the shell
18 matermlly stiffened and the w&ter-surface

| proportionately increased.

| tensions 22, which, in conjunction with the
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The heads 2¢ 2¢ of the included shell 2 are

connected by a series of water-tubes 3, which
not only brace the inner heads and afford sup-
port for the deflecting-partitions of combus-

tion-chamber C, but also increase the water-

surface and facilitate the circulation, In the
| outer shell 1 and in line with said tubes 3 at
both ends are a series of hand-holes 3*, where-
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tudinal transverse -partition 4, (see If

)

by the said water-tubes 3
cleaned of scale or other deposit and removed
for repair when necessary.
1® indicates a series of hollow stay-bolts,
which connect and brace the corrvesponding
heads of the outer or main shell 1 and the in-
cluded (or combustion-chamber) shell 2, and
said hollow stay-bolts are so placed between
the water-tubes 5 as to allow of the introdue-
tion of steam-jets (or equivalent means) into
the combustion-chamber for cleaning the ex-
posed or outer surfaces of the water-tubes 3.
It indicates the exit-flue, which leads from
the internal combustion-chamber C to a suit-
able smoke-stack, and the location of said
exit-flue will depend upon whether longitudi-
nal or transverse deflecting-partitions are em-
ployed in the included combustion-chamber

to prolong the travel of the products of com-

bustion after the same leave the fire-box F.
For many reasons I prefer to employ a longi-
lig. 1,)
which at the front is 111Lerposed between the
fire-box If and the erown-sheet, thus prevent-
ing the overheating of the erown-sheet, and
which extends backward, terminating at such
point within the shell 2 as will leave a suit-
able throat for the passage of the products of
combustion into the space (or return-flue)
above said partition 4. With such an ar-
rangement of the deflecting-partition, the
0\1‘[- flue I should be at the same end of the
boiler as the fire-box. If, however, a differ-
entconstruetionis aesu‘ed the deflecting-par-
titions may take the form. of a bridge- wall 42
and pendent wall 4°, (see Figs. 5, 6, and 7,)
in which case the exit-flue E will be at the
end of shell 2 distant fromm the fire-box T.
ITowever the deflecting-partitions of the com-
bustion-chamber Cmay be placed, I prefer to
construct them of a series of separate fire-

|

brick 5, the cross-section of which corre-

sponds to the space included between a group
of the water-tubes or between a group of the
water-tubes and the shell 2, and with a plu-

rality of tube-seats 5° so mmnﬂ*ed and dis-
posed that the bricks constituting the parti-
tion will be supported and held in position
by the water-tubes 3, while at the same time
individual water-tubes may be withdrawn
from time to time and replaced or renewed
without displacing the fire-bricks constitut-
g the flame-deflecting partition.

In the water-leg of a steam-boiler and in
the presentinstance between the pendent por-
tions 1* 2* of the shells 1 and 2, or that por-
tion which incloses the fire-box I, I arrange
one or more inclined perforated plates 6 (see
Figs. 1, 2, and 3) at such distance from the bot-
tom of the water-leg as will form a mud-cham-
ber 7, with which the blow-oif cock S commu-
nicates, and so arrange that the total area of
the perforations in the inclined plate 6 shall
be less than the area of the blow-off cock 8,
whereby the pressure in chamber 7 is reduced
when the blow-off cock is opened, thus facili-

may be readily |
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from the water-leg above the inclined perfo-
rated plate C.
In the case of a rectangular water-leg of the

character constituting the fire-box of the

steam-Dbotiler I prefer to employ a series of four

separate plates, (see Ifig. 3,) the communica-

tion between the chambers formed thereby
being closed and each chamber provided with
1ts own blow-olf cocls, so that no angles or ob-
structions to the free flow of the sediment
will be formed to interfere with the thorough
efficiency of the devices.

IHaving constructed a steam-hoilersubstan-
tially as hereinbefore pointed out, I prefer to
set the same time at such an inclination—
say an inch to the foot—as will insure that
the distant ends of the water-tubes 3, or those

farthest from the fire-chamber If, and thosc

located beneath the horizontal deflecting-par-
tition 4 shall at all times be below the water-

level, even when the wateris low in the boiler.
The water-tubes which are above the parti-
tion 4 or next the ecrown-sheet over the fire-
box, being protected from the direct flames
of the fire and subject only to the practically
spent produets, will be preserved by the in-
terposed fire-brick deflecting-partition 4 from
injury in case the boiler-water should fall
nearly or quite to the level 01‘_' the partition at

| the front thereof.

In setting a boiler embodying my inven-
tton only a sufficient brickwork is required
at the front to afford a foundation and con-
stitute an ash-chamber benecath the grate-
bars, so that little heat is lost in that dirce-
tion, while a short pier at the rear and a sad-
dle and rollers will accommodate any expan-
sion and contraction of the boiler.

Among the advantagesincident to a steam-
boiler constructed in accordance with my in-
vention is that the fire and combustion cham-
bers are entirely within the boiler, so that all
heat generated must pass by absorption to the
boiler-water, and none can be lost by radia-
tion cther than that due to radiation from the
boiler-water, and this can be reduaced to a
minimum by the use of an asbestos or other
suitable boiler-covering, there beingno brick-
work to obstruect the jacketing of the boiler,
to absorb and radiate heat, or to crack and
admit air-drafts to the combustion-chamber.

A further advantage of my invention con-
sists 1n the ability to remove, repair, and re-
place the water-tubes without disturbing the
deflecting-partition of the combustion- c]nm-
ber.

Ilaving thus described my invention, what
I claim, and desire to secure by LOLLOlb 1?at-
ent, 15—

1. In a steam-boiler, the combination with
an outer shell having a downward extension
and an exit-flue located above the same, of
an 1nner shell of like form, said inner shell
constituting an inecluded fire - chamber ‘and
combustion-chamber, a scries of water-tubes

which traverse the combustion-chamber and

tating the discharge of the mud and sediment | connect the heads of the inner shell, a hori-
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~ zontal rearwardly- extendmﬂ' deﬂeetmﬂ'-partl- '
tion composed of a series of brlck or tile whose

cross-sectional area corresponds substantially

~ with the space included by a group of water-

601,216 - B

tubes, and hand-holes in the outer shell and
in line with the water-tubes, substa,ntmlly as

~and for the purposes speclﬁed

10

2. In a steam-boiler, the eombma,tlon Wlth.
‘a water-leg, of an 1ncl1ned perforate plate ar-
ranged to form a mud-chamberin said water- |

- leg, and a blow-off cock beneath the plate, sub-

stantially as and for the purposes specified.-
3. In a steam-boiler the combination with |

a water-leg and a blow-off cock, of an inter-

posed perforated plate forming a mud-cham-
ber, the aggregate area of the perforations of

said plate being less than the area of the blow-

off cock, substantially as and for the purposes .

speclﬁed

In testimony whereof T affix my signature,

1n presence.of two witnesses, this 20th day of
Hebraary, 1897.

" JOHN JAY TONKIN.

VVltnesses

EDWARD FRANKLYN COLE,
JOHN EATON.
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Correction in Letters Patent No. 601,216,

It is hereby certified that in Letters Patent No. 601,216, granted March 22, 1898,
upon the application of John Jay Tonkin, of Oswego, New York, for an improvement
in ¢ Steam-Boilers,” an error appears in the printed specification requiring correction,
as follows: In line 82, page 2, the word ¢ time '’ should be stricken out; and that the

said Letters Patent should be read with this correction therein that the same may

conform to the record of the case in the Patent Office.
Signed, countersigned, and sealed this 29th day of March, A. D., 1898.

[SEAL.] WEBSTER DAVIS,
Assistant Secretary of the Interior.
Countersigned:
C. H. DuELL,
Comamissioner of Palents.
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