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To all whom it may concern: 
Be it known that I, HENRY W. UHL, a 

citizen of the United States, residing at 
Portsmouth, in the county of Scioto and 
State of Ohio, have invented new and useful 
Improvements in Flexible Stay-Bolts, of 
which the following is a specification. 
One object of my invention is to stay the 

inside and outside plates of the water-space 
of the fire-box of a boiler with a flexible 
stay-bolt that does not necessitate the drill 
ing of a larger hole in the outside sheet or 
plate of the boiler, than is permissible in 
common practice, when the Ordinary, so 
called, non-flexible, stay-bolt is used. 
Another object of the invention is to stay 

the inside and outside sheets or plates of the 
Water-space of the fire-box of a boiler with 
a flexible stay-bolt of predetermined flexi 
bility, said flexibility extending, substan 
tially, the total width of the water-space 
from the inner to the outer plates, thereby 
avoiding the breakage of the stay-bolt due 
to the expansion and contraction of the 
boiler plates when the boiler is in service. 
Another object of the invention is to stay 

the inside and outside plates of the boiler 
With a flexible stay-bolt, so designed and 
constructed that when the axis of the hole 
in the inner plate and the axis of the hole 
in the outer plate, by means of which the 
stay-bolt is Secured to the plates, are de 
flected from a straight line, the bending 
strain in the plates due to the strain in the 
stay-bolt, resulting from said deflection of 
the plates, will be reduced to such an extent 
as to avoid the cracking of the plates. 
The invention also contemplates a flexible 

stay-bolt for the staying of the inner and 
outer plates of a boiler, which can be easily 
applied, readily examined and tested for 
breakage, and can have a tell-tale hole if 
extreme precautions are desired. 
These objects I attain as hereinafter set 

forth, reference being had to the accom 
panying drawings, in which 

Figure 1 is the stay-bolt after being ap 
plied to the boiler. Fig. 2, is a portion of 
Fig. 3, which is the section of the outside 
head G of the stay-bolt, along axis F-E, 

and enlarged to show the construction of the 
sleeve Or collarb of the head. Fig. 3, is the 
Section of the outer head G of the stay-bolt, 
taken through the axis F-E. Fig. 4, is 
the cross-section of the stay - bolt, taken 
through the line A-B, and at right angle 
to the axis F-E. Fig. 5, is the section of 
the inner head G' of the stay-bolt, along the 
axis F-E. 
In the above drawings, C represents the 

Outer boiler plate, and D the inner boiler 
plate of the water space of the fire-box of 
the boiler; G the outer head of the stay-bolt, 
and G' the inner head, with threads cut to 
engage in similar threads at their respective 
ends in the inner and outer plates of the 
boiler. The pitch of the threads on the 
heads are similar on both ends, but the outer 
thread is of Sufficient diameter to permit the 
application of the stay-bolt without the in 
ner head G' having its threads engage with 
the thread in the outer boiler plate G. The 
thread on the outer head G is cut the total 
length of that head, but the inner head Gl 
has the threads cut only a part of its length, 
for reasons which will be referred to later. 
The flexible portion of the stay-bolt is 

between the heads G and G, and is shown 
in the preferred form consisting of a plural 
ity of rods or strands, so designed and con 
structed as to form a stay-bolt of compact 
section of the desired diameter. Fig. 4 
shows the cross-section of the flexible por 
tion of the stay-bolt, consisting of a core rod 
O; an inner layer consisting of eight (8) 
strands, Surrounding the core rod; and an 
outer layer, consisting of twelve (12) strands, 
Surrounding the inner layer of strands. The 
strands, as shown, lie lengthwise of the stay 
bolt, parallel to one another and with the 
core rod, and merge into the heads G and 
G. at their respective ends. The points of 
junction of the various strands and core 
rod, with the head, at each end, are con 
tained in a plane perpendicular to the axis 
of the stay-bolt. In the drawing, the im 
aginary planes are represented by e and e", 
at which points the strands in, m, m', n, 
and the core rod O are shown merging into 
the corresponding heads G, and G. To 
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construct such a bolt, that portion of the 
Strands and core which is between the heads 
or planese and e are shaped so that when 
assembled in their respective positions, the 
adjacent surfaces of the strands and core 
are in close contact thereby giving a cross 
Section of practically solid metal of the de 
sired diameter. As the heads are formed 
by Welding the adjacent surfaces of the 
Strands together, I enlarge that portion of 
the strands and core outside of the planes 
e and e, in order to furnish the necessary 
metal for Welding. In enlarging this por 
tion of the strands and core, each surface is given its required welding stock, so that 
When the strands and core are assembled 
Pl'eparatory to Welding, those portions of 
the strands and core between the heads or 
planese and e' are not in contact with one 
another but stand apart. By securing a 
Welding heat on the heads, the enlarged por 
tion of the strands and core will form a 
Solid head. Without Welding the portion be 
tween the heads. - 

The heads G and G are designed and 
constructed, in the preferred form, with a 
sleeye or collar, b and b respectively, pro 
jecting from their inner end or edge, to 
Ward the Water side of the bolt, the exterior 
diameter of the sleeve being the same size 
as the diameter of the head. The sleeve b 
is shown enlarged in Fig. 2, in order to de 
Scribe its construction. The inner surface 
of the sleeve or collar has a flaring mouth, 
as at a, the Section of which has the contour 
of a circle; and receding toward its base, at 
which point it terminates in the head G in 
the same plane as the junction of the strands 
with the head. The inner surface, at its 
base, is in close contact with the strands, 
thereby protecting the strands at their junc 
tion with the head, while the flaring mouth 
allows the strands to bend around the inner 
Surface at that point. The thread on the 
outer head extends the total length of the 
head, but the thread on the inner head does 
not extend the full length of the head but 
stops at a sufficient distance from the sleeve 
b', to secure the necessary amount of metal 
to Support the sleeve. The outer head G is 
provided with a square lug d, by means of 
which the stay-bolt is applied with a square 
Wrench. 
While I have shown the section of the 

flexible portion of the stay-bolt to be com 
posed of a core rod, an inner layer consist 
ing of eight strands, and an outer layer of 
twelve strands, all lying parallel to one an 
other and to the axis of the stay-bolt; it is 

60 conceivable this arrangement might be ad 
vantageously replaced by a different ar 
rangement of the strands, in regard to the 
number, shape, and method of assembling 
them around the axis, in order to secure a 

certain combination of strength and flexi- 65 
bility. - 

A Small hole, designated by f in the 
drawings, is shown drilled in the center of 
the outer head G and extending into the 
core rod O for a short distance and is 70 
known as a “tell-tale hole' in shop prac 
tice, as steam will be emitted through the 
hole when the stay-bolt breaks at the outer 
sheet. The use of the tell-tale hole in this 
stay-bolt is not for the purpose of indicat- 75 
ing broken bolts but to show that it is not 
broken. 
While the tell-tale hole is shown in the 

drawings in the outer head only, yet it is 
conceivable that it might be advantageous 80 
to also have the tell-tale hole in the inner 
head of the stay-bolt. 
Although I have shown the heads G and 

G having a sleeve e and e respectively, to 
protect the strands where they terminate 85 
into the heads, when the stay-bolt is sub 
ject to extreme severe conditions; yet it is 
conceivable that the sleeves e and e might 
be advantageously omitted on stay-bolts 
which are subject to a less severe strain, as 90 
the head G would have its thread cut its 
entire length and the outer head G would be 
the same size as the inner head G. 

I claim: - 

1. A flexible stay-bolt, comprising a body- 95 
portion consisting of a plurality of strands 
or rods assembled in close contact with rel 
atively - conforming intervening faces and 
collectively forming a body of metal of vir 
tually solid cross-section. 100 

2. A flexible stay-bolt, comprising a body 
portion consisting of a plurality of strands 
or rods assembled in close contact with rela 
tively - conforming intervening faces and 
collectively forming a body of metal of vir. 105 
tually solid cross-section, and threaded 
heads constituted by the Welded terminal 
end-portions of the assembled set of said 
body strands or rods. 

3. A flexible stay-bolt consisting of a plu- 110 
rality of assembled strands or rods termi 
nating in integral threaded heads and hay. 
ing an integral collar projecting from said 
heads over and beyond the junction of the 
relatively-free portions of the set of Said 115 
strands or rods with said terminal heads. 

4. A flexible stay-bolt consisting of a plu 
rality of assembled strands or rods termi 
nating in integral threaded heads and hav 
ing a collar projecting from said heads over 120 and beyond the junction of the relatively 
free portions of the set of said strandsor 
rods with said terminal heads, said collar 
having an inner flaring mouth the base of 
which intersects said junction of the rela- 125 
tively-free portions of Said strands or rod 
with the terminal head. - 

5. A flexible stay-bolt consisting of a plu 
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rality of strands or rods constituting a rods and entering one of said strands or 
body-portion formed by the assembled rods at the relatively-free portion thereof. 10 
strands or rods and threaded heads formed In testimony whereof I affix my signature 
by the welded terminal end-portions of the as- in the presence of two witnesses. 

5 sembled set of said strands or rods, and hav- HENRY W. UHL. 
ing a hole or channel extending through the Witnesses: 
head formed by the welded terminal end- JAMES P. PURDUM, 
portions of the assembled set of strands or EDNA MAE DISTELRATH. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 


