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"UNITED STATES

PATENT OFFICE.

JOHN C. F. SALOMON, OF SHELBYVILLE, KENTUCKY.

IMPROVEMENT IN THE CONSTRUCTION OF THE INVERTED-ARCH STEAM-BOILERS.

Specification forming part of Letters Patent No. 1,415, dated November 16, 1839, -

To all whom it may concern:

Be it known that I, JOHN C. F. SALOMON,
formerly of Cincinnati, county of Hamilton,
and State of Ohio, but now a resident of Shel-
byville, county of Shelby and State of Ken-
tucky, invented the Inverted-Arch Steam-
Boiler, which was constructed as follows, viz:
Kight sheets of boiler-iron were curved length-
wise, each being a longitudinal segment of a
regular cylinder. Then one edge lengthwise
of one sheet was riveted to a corresponding
edge of a second sheet, and the other edge of
sald second sheet was riveted to the corre-
sponding edge of a third sheet, and so on until
all were riveted together in such manner as
to have concave sides outward and to makea
cylinder of eight inverted-arch sides. Then
bars were placed diagonally from one abut-
ment of the arches and extending to the abut-
ment directly opposite to said first-mentioned
abutment, and like bars were so fastened
throughout to all the abutments for the pur-
pose of securing and holding firmly said abut-

ments, and concave heads were riveted to said.

eight-sided inverted-arch cylinder with the
concave sides outward,and through the center
of said heads a bolt wasrun, both ends of said
bolt being riveted to their respective heads.
Fortheaboveimprovementthe said SALOMON
received Letters Patent on the — day of Octo-
ber,1835,and since said date the said SAT.oMoN
has made an improvement on the said inven-
tion of the inverted-arch steam-boiler for the
more effectually to prevent it from bursting;
and I do hereby declare that the following is
a full and exact description, viz.:

The nature of my improvement consists in
making the inverted-arch steam-boiler and
connecting-cylinders thereto for the purpose
of giving it greater strength and security.
Take nine pieces of the best boiler-iron, each
piece being twenty feet longand six feet wide,
(but I will now observe for fear of misappre-
hension that the construction is not confined
to the number of pieces or dimensions or pro-
portions as given above or as may be given
hereinafter in my description, for these may
vary according to circumstances.) Bend each
of said pieces in two lines lengthwise, so as
to resemble soniewhat a long box divested of
its ends and top, leaving the bottom and two
sides, these sides diverging from each other

L

toward the tops. The two sides must be of
equal width. . Apply and rivet one side of
one piece, to the corresponding side of a sec-
ond piece and the remaining side of said sec-
ond piece to the corresponding side of a third
piece, and the remaining side of said third
piece.to the corresponding side of a fourth
piece, and so on to the last piece, the remain-
ing side of which last piece apply and rivet
in like manner to the remaining side of
the first piece, thereby forming a nine-sided
cylinder, the bottoms of aforesaid pieces con-
stituting the sides of said eylinder and every
two connected sides of said pieces making ¢

flange projecting from said e¢ylinderin aright
linefrom the centerofsaid eylinders. Accord-
ingly there will be nine flanges in all project-
ing from said cylinder. There must be in-
serted between the sides which are riveted
together and which thereby, as above stated,
compose each flange, eight bars of iron at
equal distances from each other along each
flange, said bars being of such size asto in-
sure the strength that may be required.
There must be made eight rings or collars,
which must be placed at equal distances from
each other along the center of aforesaid cyl-
inder, and they must be of sufficient size to
admit theriveting of nine of aforesaid inserted
bars to each of them vertically and at equal
distances around each of them. Further-
more all'of aforesaid bars must extend from
the outer edges of aforesaid flanges to afore-
said rings or collars, to which they are riveted.
Then.run a bolt through aforesaid rings or
collars, said bolt being fully as long as the
aforesaid cylinder. Then takenine pieces of
boiler sheet-iron of the same length of the
cylinderalready formod, each of which pieces
curve lengthwise as if about to make a lon-
gitudinal segment of a regular eylinder, and
each piece after being so curved must be of
sufficient width to cover in the spaces between
every two of aforesaid flanges. Then cover
each of said spaces by each of said curved
pieces, respectively, observing to place the
concave side outward, or, in other words, let
the arch project toward the aforesaid cylin-
der and rivet the edges of each of said pieces
laterally to its contiguous flange. Thus far
you have a cylinder of nine equal plane sides,
supported upon the flanges of which you have
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another cylinder of nine inverted-arch sides.
You must now fasten headstotheendsof afore-
said double eylinder of sufficient size to cover
and of shape tofitthe inverted-arch cylinder.

Each end of the bolt above mentioned asrun--

ning through the rings or collars must extend
througheach head, respectively,and beriveted
ontheoutsideof said headsfirmly. Thenmake
nine regnlar cylinders of from nine to twelve
inches in diameter and of the length of the
aforesaid inverted-arch cylinder, withheads to
said eylindersinthemanner of common steam-
boilers, but each of said cylinders having an
opening on one side throughout. its whole
length, each side of said opening being provid-
ed with aflange,and saidopening being of suffi-
cientwidthtoreceive anabutment of anarchof
the aforesaid inverted-arch eylinder to a con-
venient distance. Then fasten said open ¢yl-
inders to said abutments by riveting said
flanges of said open cylindersthereto. There
must be holes left through each of the nine
flangesfirstabove mentioned,and alsothrough
the abutments of the arches into the con-
neected external eylinders, for the purpose of
letting the water through into all the spaces
or receptacles designed forholding water, and
likewise for the steam to pass into its appro-
priate chambers. Then make the necessary
man-holes, and the steam-boiler will be com-
plete.

The principles upon which thisboiler is con-
structed are the philosophical fact that a bar
of iron measuring one square inch around will
support sixty-four thonsand pounds attached
to one end thereof and that an arch may be
made to support any required weight by equal
pressure upon it. By reason of the former of
above principles the bars inserted in the
flanges and extending from the rings or col-
lars to the outer edges of said flanges, as be-
fore mentioned, are used for the purpose of
confining and holding as firmly as need be the
abutments of the inverted arches. The bolt
running through the rings or collars along
the center of the eylinder is in like manner
to seeure more firmly the heads of the boiler.
Theinverted arches are used in accordance to
‘the latter of the principles above mentioned,
and the construction of the original invention,
for which T have-received Letters Patent, as
before stated, was governed by the principles
aforesaid; but my improvement consists in
the combination of the cylinders— viz., the
nine-sided plane cylinder placed internally
and the regular cylinders covering the abut-
ments of arches of the boiler.

The object of the nine-sided plane cylinder
is to receive the steam as it is being gener-
ated, and is placed within centrally for the
purpose of preventing the steam therein al-
ready generated from being further affected
by the fire, thereby preserving equability in
the expansion of the steam. Thesmallregu-
lar cylinders covering the abutments of the
arches are for the purpose of protecting said

abutments from the action of the fire, and
also, the lower ones.being filled with water,
a greater fire-surface.is presented. Conse-
quently steam will be more easily and expe-
ditiously generated. The diameter of said
cylinders covering the abutmentsof the arches
is so small that their bursting is not to be
apprehended. .

Reference to the drawings will now be
made, viz:

Letters erepresent the bottoms of the pieces
which were said toresemble long boxes with-
out tops or ends, and it will now be seen how
they form the sides of the nine-sided plane
cylinder. T ‘ S

Letters g.show the flanges projecting from
the nine-sided plane cylinder with the in-
serted bars running from the collars (which
are placed along the center of said cylinder)
to the abutments of the arches.

- Letters o mark the inverted arches of the
steam-boiler.

Letter & shows one end of the iron bolt
which runs through the rings or collars, the
ends of which are riveted, respectively, over
the heads of the boiler for the purpose of
securing more firmly the said heads of the
boiler.

Letters p show the regular eylinders cov-
ering the abutments of the arches for the
purpose of proteeting said abutments from
the fire, as before mentioned.

Letters ¢ show the flanges of the cylinders.
p, by which flanges said cylinders are fast-
ened over the abutments of the arches.

Letters ¢, I, and d show the man-holes.

Letters a show where the water is con-
tained. ' ,

Letters n show the height of the water.

Letters b show the places where the steam
is contained. ‘ '

Letters m show the openings through which
the steam enters into the nine-sided plane
cylinder. ' , S

Letters h show the holes through the flanges
and inverted arches. '

Letters » » show the holes. through which
the steam passes as it is generated.

The fire-chambers may be under one or two
or three of the lowermost arches, as seen in
Fig. 2, and one arch on each side may be used
as return-flues, as seen in Fig. 2, A h.

What I claim as my invention, and desire
to secure by Letters Patent, is— '

The combination of the cylinders p p p
with theinverted-arch chambers,as deseribed,
also the method of construeting said cham-
bers by connecting their sides as flanges and
strengthening the same by means of radial
bars extending to the rings or collars at the
ceunter of the. boiler, the whole being con-
structed and operating as deseribed.

JOHN C. F. SALOMON.

Witnesses:

H. H. MARTIN,
. W. KINKADE.




