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means of a screw-plug (), threated into said 
plug 8; said plug () being also centraliy 
bored at l l in line with tie ore of the tube 
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Application filed October 16, 
To all whom, ii may concern: 
Beit know; that , i.ARVEY A. PIKE, a 

citizen of the United States, and a resident, 
of New York city, New York, have invent 
ed certain improvements in Flexible Stay 
Bolts, of which the following is a specifica 
My invention relates to securing or stay 

ing means for boiler-shells, and consists of 
certain improvements in structures of that 
character familiarly known as flexible stay 
bolts; the object of my invention being to 
provide a structure of maximum efficiency 
ple in its construction and mode of operation. 
My invention is fully shown in the accom panying drawings, in which: Figure i, is a 

sectional view of a stay-bolt embodying my 
invention, fitted in place, such view being 
taken on the line (t-a, Fig. 2; Fig. 2 is a sec 
tional : view taken on the line b-b, Fig. 
1, and Figs. 3, 4, 5 and 6, are sectional views 
similar to the upper part of Fig. 1, illustrating 
modifications embodying, my invention. 
As is well known, stay-bolts are employed 

for the purpose of securing and staying the 
sheets of steam boilers; their function being 
the exertion of internal pressure. 

In the drawings, 1 represents the plate 
forming one wall of a boiler-shol into which 
is tapped a sleeve-plug 2 suitably threaded 
internal seat 3 for the head 4, of a b * 5, and 
being internally threaded at 6. The bolt, is 
centrally bored for a short distance, as shown 

- Fitting 
the internally threaded portion G of the 
sleeve-pig 2, is another p?ug S, to the le ower |} 
part of which a tube 9 is secured, and this 
tube is adapted to enter the central lore 7 (of 
the bolt. The lower part of the opening in 
the plug S is contracted, and the tipper end 
of said tube 9 is expanset into thc sale by 

9, entil these parts are shown in their assen 
bled position in Fig. 1. The opposite end of 
tie joli, 5 is threaded int) the plate i* or n 
ing the other wall of the boiler-shell, the pro 
jecting portion of the Sanne being rivetod 
down as shown in the lower part of Fig. 1. 
The tube 9 is of material that will expand ªð a, greater (ggree º tlan tine metal of the 

Specification of Letters 3:aterai, 
}808, Soy Rg, 338.233. 

are heated by five stealin generated within the 
boiler, such tube igs tightly the wall of the 
bore 7 within said bolt, 5. prefer to use 
copper as the material for this tube, although 
it will be interstoodi that other innetais Hy 
be used without, departing from ny i vei 
tion. When the parts are assenbled, any 
leakage of steam hast the seat for the boit 
hed within the sleeve-plug willi ibe stoped 
by the tube 9 as it will be pocketed in tha 
space between the head of the bolt and plug 
carrying said tibiliar neiber. 

In practice the expansion of the shell of the 
boiler, die to the heat and pressure within 
the sanie, wili tod to) istort sai sheli, but 
this is compensate for y the ball-and 

bolt, and consequeatly as Soo) as the parts 
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socket joint between tie ved of the bolt, and i 
tle seat 3 for the style formed in the sleeve 
plug 2. Shouid theiressure within the boiler 
be so great as to e?feci stili tiet, disiortion 
to reak the poit, adjacent its i.ead, the 
stean will íin its ( titiet, ti: re Nigh le the } 
within said blt and the 3?erings in the 
eral plugs in line there with 

i prefer to for iii the head , he bolt of the 
shape shown in Fig. ; being substantially 
the satune as a rivet, heA!, as ies:3 literial wil 
be required and such struct. : :"... is easier to 
make and finish. - 

lin Fig. 3 lave show in at i I (iiiiet for i of 
structure e m?odying inny i w ition, im which 
(enploy a flexible metallic washer 15. The 

ioolt is substa) ially the si }{2 as that illis 
trate in Fig. 1, excºli that its \!}}}{r end is 
Provile with a rºtes8 ii) rezitie« zt 1 9 
fon; tie sore 7 xiet ling it (ref: (1). Th: 
washer rests on a lege within ti: e steeve 
plug at the i)åse of its i litrialy i realiti 
portie », « nas a 'cºni ’al fatige M} rí ion i 3 
to enter the reces: in the ital of tie boit, 
stein inger being emigrag jy a, ug lij" 
threated into sail it if, '{{ess. A plug 8 
{its the internaliy threacj? portion {} (xf the 
sleev' e-politig ? ti ìa serves; as; a gar for saie! 
interaal plug 4 ()* hitling te was; er in place. 
Both of the pigs 8* at {} are centially 
bore! in line with the ceuitz: ! bere of the bot. 

the stricture show it in Fig. 4, two flexi 
ble tetic wasiliers 15“ are employeel, each 
hävig oli war!!y exténing centrai ?langes 
16", and between these flanges a spherical 
Henaber 1{}) is 11}ung (i. A. ! AÅ, p?ugº 8” is pro 
vided for engagement, with the sleeve-plug. 2; sai plug having 3, 32 8. 
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: The bolt is also provided with a semi-circular 
recess 19, and into these recesses the flanges 
of said washers fit; the central bore 7 ex 
tending from the recess 19. The spherical 
member lies between these flanges and when 
the plug 8 is secured in place, it engages the 
flange of the upper washer overlying said 
spherical member, and upon the continued 
movement of said plug, the flanges of said 
washers will be pressed by the engagement 
of the several parts into close contact with said spherical member. 

In lieu of having the sleeve plug with an 
for the recep 

tion of a screw-plug, as shown in Figs. 1,3 
and 4, such ????????????????? may be omitted 
and the external threads of said sleeve-plug 
extend the entire length of the same, as in 
dicated in Figs. 5 and 6; cap-plugs being 
employed w the same for confining the 
several parts of the structure in place. 

In Fig. 5, I have shown a structure em 
bodying my invention which is substantially 
like that shown in Fig. 1, except that a cap 
plug 8° is employed instead of the screw 
plug 8. The parts are otherwise the same. 

In the structure shown in Fig. 6, however, 
the head 4° of the bolt is substantially spher 
ical in shape and the shoulders of said head 
rest in a suitable seat 3" formed within a 
screw plug 2; which is slightly different than 
those shown in the other figures. The po 
sition of the seat may be changed and formed 
at any desirable point within such sleeve-plug, 
the essential point being to provide for move 
ment between the head of the bolt and the 

In this particular in 
stance, the head of the bolt projects above 
the sleeve-plug and a semi-circular cap-plug 
8 is employed therewith, engaging the up 
per portion of the threads of said sleeve-plug. 
The bolt is bored centrally in the same man 
ner as indicated in the structures shown in 
the other figures, and the cap-plug is also 
bored in line therewith. Disposed within 
the bore of the bolt is a tubular member 9, 
which in this instance has a semi-circular 
cap-like portion 20, disposed between the 
bolt-head and the cap-plug S', and having a 
flanged portion 21 lying between the top of 
the sleeve-plug and än internal shoulder of 
the cap-plug. This tubular member serves 
the same purpose as those indicated in the 
other views. 

In all instances the purpose of my inven 
tion is to provide a connection fór the head! 
of the bolt that will ???? In ovement; to 
provide means for tripping any stean fhat 
may pass, the seat of bolt, such means being of a flexible character so as to avoid inter 
ference with any movement that may be in 
parted to the bolt or its head' due to stresses 
or strains within the boiler shell, and at the 
same time to insure that any breakage of 
the bolt due to excessive strain and internal 

876,912 

pressure will immediately permit the escape 
of steam. 

I claim: 
1. A stay-bolt structure, comprising the 

usual bolt, a sleeve-plug fitting the plate of a 
boiler-shell and having a seat for said bolt 
head, said bolt having a central bore, means 

70 

carried by the sleeve-plug for normally re 
taining Said bolt in place, and a flexible con 
necting member between said retaining 
means and the bolt. . 

2. A stay-bolt structure, comprising a . 
bolt having the usual threaded end and a 
head at the opposite end, a sleeve plug fitting 
the plate of a boiler-shell and having a seat for 
said bolt-head, said bolt having a central 
bore, means carried by the sleeve-plug for 
normally retaining said bolt in place, said 
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means having an aperture communicating 
with the bore of the bolt, and a flexible con 
necting member between said retaining 
means and the bolt. 

3. A stay-bolt structure, comprising the 
usual bolt, a sleeve-plug fitting the boiler 
shell and having a seat for the head of said 
bolt, a separate threaded member engaging 
bolt in place, and a flexible connecting mem 
ber between said retaining members and the 

4. A stay-bolt structure, comprising a 
bolt suitably secured at one end to one por 
tion of a boiler-shell and having a head at the g fitting other end of the same, a sleeve-plu 
the other shell and having a seat for ???ie head 
of said bolt, a separate threaded member en 
gaging said sleeve-plug for normally retain 
ing the bolt in place, and a flexible connect 
ing member between said retaining member 
and the bolt. 

5. A stay-bolt structure, comprising the 
usual bolt, a sleeve-plug fitting the boiler 
shell and having a seat for the head of said 
bolt, said bolt being centrally bored, an in 
dependent plug engaging said sleeve-lug 
for normally retaining the bolt in place, and 
a tube extending from said retaining plug 
and entering the bore of the bolt. 

6. A stay-bolt structure, comprising a bolt 
suitably secured at one end to one portion of 
a boiler-shell and having a head at the other 
end of the sanne, a sleeve-plug fitting the 
other shell and having a seat for the head of 
said bolt, said bolt being centrally bored, an 
independent plug engaging said sleeve-plug 
for normally retaining the bolt in place, said 
independent plug having a central bore, and 
a tube extending from said retaining plug 
and entering the bore of the bolt. 

7. A stay-bolt structure, comprising the 
usual bolt, a sleeve-plug fitting the boiler 
shell and having a seat for the head of sail 
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said sleeve-plug for normally retaining the 
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bolt, said bolt, being centrally bored, an in 
dependent plug fitting said sleeve-lug for 
normally retaining said bolt in place, il tube 130 
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extending from said independent retaining 
plug and entering the bore of the bolt, and 
means for securing the upper end of said tube 
in said independent plug. 

8. A stay-bolt structure, comprising a bolt 
suitably secured to one portion of a boiler 
shell and having a head at the other end of 
the same, a sleeve-plug fitting the other shell 
and having a seat for the head of said bolt, 
said bolt being centrally bored, an independ 
ent plug fitting said sleeve-plug for normally 
retaining said bolt in place, a tube extending 
from said independent retaining plug and en 
tering the bore of the bolt, and a centrally 
bored screw-plug for securing the upper end 
of said tube in said independent plug. 

9. A stay-bolt structure, comprising a 
headed bolt, a sleeye-plug tapped into the 
boiler-shell and having a seat for the head of 
said bolt, said bolt being bored, a plug fitting 
the interior of the sleeve-plug, and a tube 
fitting the bore of the bolt and having its outer 

confined by the plug fitting the sleeve 
??. * , 

p 10. A stay-bolt tructure, comprising a 
headed bolt, a sleeve-plug tapped into the 
boiler shell and having a seat for the head of 
said bolt, said bolt being bored, a supplemen 
tal plug fitting the interior of the sleeve plug, 

a flexible tube fitting within said bore and 
having its outer end extending into said sup 
plemental plug, and means for confining said 
end thereto. 

11. A stay-bolt structure, comprising a 
sleeve-plug tapped into the boiler-shell and 
having an internal seat, a bolt having a head 
adapted to said seat, retaining means for the 
sleeve plugserving to hold the boltin position, 
and a flexible closing member between said 
bolt and said retaining means. ? 

12. A stay-boit structure, comprising a 
sleeye-plug tapped into the boiler-shell and 
having an internal seat, a bolt having a head 
adapted to fit said seat, a supplemental plug 
fitting within the sleeve-plug and serving to 
retain the bolt in place, and a flexible mem 
ber forming a joint betweerisaid supplemental 
plug and said bolt, said plug being apertured 
and communicating with the interior of said 
flexible joint forming means. 

In testimony whereof, I have signed my 
name to this specification, in the presence of 
two subscribing witnesses. 

HARVEY A. PIKE. 
Witnesses: 

MURRAY.C. Boy ER, 
Jos. H. KLEN. 
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