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To all whom it My concern:

Be it known that I, Davip L. SHAFFER, a
resident of Pittsburg, in the county of Alle-

oheny and State of Pennsylvania, have invent-
ed a new and useful Improvement in Stay-
Bolts: and I do hereby declare the following to
be a full, clear, and exact description thereot.
- My inventionrelates tostay-bolts for steam-
boilers: and its object is to provide a stay-bolt
which will not break under the contraction
and expansion of the boiler.

One of the difficulties in the use of steam-

boilers is the constant contraction and expan-
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of construction hereinafter described

sion to which the same are subjected in use,

and as a consequence the stay-bolts are sub-
jected to a constant warping or bending strain
in opposite directions. This results in break-
ing the bolts close to one of the sheets to which
the bolts are attached.

The object of my invention is to provide a

“stay-bolt for steam-boilers wherein the above

objection is overcome. To this end the bolt
is made flexible—that is, of two sections suit-
ably jointed together, so that they can move
relatively to each other, each section being
provided at its ends with means for securing
it to the sheet. '

The invention also comprises certain details
and

claimed. |

In the accompanying drawings, Figure 1 is
a side view of one form of my improved stay-
bolt. Fig. 2 is a modification thereof to pro-
vide increased heating capacity to the boiler,
and Fig. 3 is still another modification show-
ing adifferent formof joint. Fig. 4 1s another
modification in which the large end is thread-
ed the entire length. | '
~ In the drawings the sheets which are con-
nected by the stay-bolts are shown at 1 and 2.
The stay-bolt is made of two sections 3 and 4,
which are suitably jointed to each other, so
that they can move at least a limited amount
in all directions. Varioustorms of joints may
be employed, that shown in the drawings be-
ing a simple and efficient one and comprises

an eve 5, formed on the ends of each joint,

which eyesinterlock, as shown, so as to form,
in effect, a knuckle-joint. This joint, how-

50 ever, prevents independent rotary movement

T

of the two -Seétidn.?, so that the bolt can be

serewed into place by turning on one end

thereof.
considerable size, and as a consequence the
hole in one of the sheets must be made sufi-
ciently large to permit the entrance of the bolt.
Thisisclearly shown inthe drawings, wheren

the hole 6 in the sheet 1 is made quite largeand

the section 3 of the bolt is made of a size sufli-
cient to fill thishole. Whenit isdesired to1n-
erease the heating capacity of the furnace, the
large section 3 of the bolt can be made very
long, as shown in Fig. 2, and hollow, as shown
at 7, thus forming, in effect, a tubular stay-
bolt open at its inner end to the furnace, so
that the flame and heat can enter said tube,
and thus increase the heating-surface of the
ire-box. Each section is provided with suit-
able means at its ends for securing the bolt
to the sheets. Asshown in Figs. 1 and 2, both
sections are provided with threaded ends 8
tor screwing into the holes in the sheets. The

This knuckle-joint is necessarily of
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outer end of the large tubular section 3* (shown

in Fig. 2) is slightly enlarged where the screw-
threads are formed, as shown at 9, to obviate
the necessity of threading the said section
throughitsentirelength. Variousother forms
of attaching means to the {

6 in the sheet 1 is slightly reamed out on 1its
outer face, and a small conical metallic thim-
ble 10 is placed in said depression surround-
ing the bolt-section 3% after which the end of
the latter is expanded outwardly over sald
thimble, this thimble acting as a non-com-
pressible packing-ring for the joint. Fig. 4
is a mod

The knuckle-joint (shown at 5) permits the
two bolt-sections to move relatively to each
other in all directions, so that unequal ex-

lue-sheets may be -
employed—as, for instance, in Fig. 3 the hole
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Geation in which the large sectionis
| threaded for its entire length.

go

pansion and contraction of the boiler parts

will not produce any bending strains in the
metal of the bolt. As a consequence they

will last much longer than an ordinary non-
flexible bolt.

What I claim-as my invention, and desire to
secure by Letters Patent, 15—

1. A stay-bolt composed of two sections
jointed together in such manner asto prevent
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independent rotary movement of said sections
and each provided with means at its ends for
attachment to the boiler-sheets. A

2. A stay-boltcomposed of two sections con-
nected to each other by a knuckle-joint so ar-
ranged asto prevent independent rotary move-
ment of said sections and each provided with
means at its ends for attachment to the boiler-
sheets. - | |

3. A stay-bolt composed of two sections pro-
vided with interlocking eyes at their meeting
ends and each provided with means at its outer
end for connection to the boiler-sheet.

4. A stay-bolt composed of two sections con-

1

nected to each other by a knuckle-joint so ar- |

ranged as to prevent independent rotary move-

- ment of said sections, one of said sections be-

ing of a diameter equal to the gre'atest di-

ameter of said joint, and each section being
provided with means at its ends for connec-

tion to the boiler-sheets. | ,
5. A stay-bolt composed of two sections con-

nected to each other by a flexible joint so ar-

-ranged as to preventindependent rotary move-

ment of said sections, one of said sections be-

-1Ing of larger diameter than the other and hol-

low from its outer end into proximity to said
joint. | | |
In testimony whereof I, the said Davip L.
SHAFFER, have hereunto set my hand.
' DAVID L. SHAFFER.
Witnesses:

A. M.::SteeN,
- G. C. Raymonp.
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