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To all whem. i may concern.:

Be it known that 1, Harvey A, Pixr, 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-

. tion.
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My invention velates to securing or stay-
ing means for boiler-shells, and consists of
certain improvements in structures of that
character familiarly known as {flexible stayv-
bolts; the ohject of my invention heing to
provide & structure of maximwm eiliciency

. and minimum cost, as well as one that is sim-
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ple in its construction and mode of operation.

My invention is fully shown in the accom.
panying drawings, in which: Figure 1, is a
sectional view of a stay-bolt embodying my
invention, fitted in place, such view being
taken on the line a—q, Fig. 2; Fig. 2 is a sece
tional plan view taken on the line b—b, Fig.
I,and Figs. 3,4, 5 and 6, are sectional views
similar to the upper part of Fig. 1,illustrating
modifications embodying mv invention.

As is well known, stay-holts are employed
for the purpose of securing and staying the
sheets of steamn boilers ; their function heing

. to provide proper and suflicient resistance to
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- ab 7, for a purpose to be
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. plug 8; said plug 10 being
“bored at 11 in iine with the hore of the tube

the boll 5 s ¢

the exertion of internal pressure.

Jn the drawings) 1 represents the plate
forming one wall of & boiler-shol! into which
is tapped a sleeve-plug 2 suitably threaded
for the purpose, said sleeve-plug having an
internal sent 3 for the head 4, of a bolt 5, and
being internally threaded at 6. The bolt is
centrally bored for a short distance, as shown
deseribed.  Fitting
the internally threaded portion § of the
sleeve-plug 2 is another plug 8, to the lower
part of which a tube 9 is secured, and this
tube is adapted to enter the central bore 7 of
the bolt.  The fower part of the opening in
the plug 8 is coniracted, and the upper end
of said tube 9 is expanded into the suine by
means of a screw-plug 10, thrended into saidl
also centraliy

9, amd these parts are shown in their ARSI
bled position in Fig. 1. The opposite end of
readed into the plate 1% form-
ing the other wall of the boiler-shell, the pro-
jecting portion of the same being riveted
down as shown in the lower part of Fig, 1.
e tube 9 ds of nuaterinl that will expand
by i
& a greater degree than the metal of the
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bolt, and consequently as soon as the parts
are heated by the steain veneratod within the
boiler, such tube hugs tightly the wall of the
bore 7 within said holt 5. "I prefer to use
copper as the material for this tube, although
16 will he understood that other metals may
be used without departing from myv inven-
tion.  When the parls are nibled, a
leakage of steam past the seat for the boit-
head within the sleeve-plug will be stopped
by the tube 9 as it will be pocketed in the
space between the head of the bolt and plug
carrying said tebular meniber.

In practice the expansion of the shell of the
boiler, due to the heat and pressure within
the same, will teud to distort snid shell, but,
this is compensated for by the balland-
socket joint between the
the seat 3 for the same formed in the sleeve-
plug 2. Should the pressure within thye hoiler
be 5o great as to effect sullicient distortion
to break the boit adjacent its head, the
steam will find its ontlel through tlie tuhe 9
within said bolt and the openings in the sayv-
eral plugs in live therewith

I prefer to fors the head o1 the bols of the
shape shown in o, 1; Being substantially
the same as a rivet head, as fegs matorinl will
be required and sueh struct is casier to
make and finish,

In Fig. 3 1 have shown o modified form of
structure embodying my invonti i, in which
Lemploy a fiexible metalfic washer 15. 'The
bolt is substantially the suwme as that ilus
trated in Fig. 1, excopi that its upper end is
provided with a recess thresdod wt the bog-
tom; the bore 7 extendia r therelrom, The
Washer rests on o ledge within tie sloeve-
plug at the base of jte internally threwdod
rortion, and has a cenipal flunged poriion 16
to-enter the recess in the head of tie holt,
such flange being engaged by o plug 1g0
threadod into said helt recoss, A plug g2
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lits the internally threaded nortion & of the
sleeve-plug 2 and serves as 2 guard for said
mteral plug 100 holding the washoerin place,
Both of the plugs 8 wid 107 sre centrally
bored indine with the central hore of the bo't,

Mo the strueture shown in Fig. 4, two flexi-
ble metullic washiors 15* are employed, cach
having ottwardly exténding central flanges
16 and between these flanges 4 spheriest
member 169 is mounied. A plug 8Y is pro-
vided for engsgeniont with the sle sve-plug 2;
said plog having 5 ETe 18,

60

[~2]
n

79

flead of the bolt and ..

(<}

80

85

G0

100

106

it

o




10

" internally threaded porti
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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, 1t engages the

.flange of the upper washer oyerlying 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
on 6 for the recep-
tion of a screw-plug, as shown in Figs. 1, 3
and 4, such internaigthreads may be omitted
and the external threads of said sleeve-plug
extend the entire length of the same, as in-
dicated in Fi%s. 5 and 6; cap-plugs being
employed with the same for confining the
several parts of the structure in place.

In Fig. 5, T 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 snitable 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 suchsleeve-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 scmi-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 indieated in the structures shown in
the other figures, and the cap-plug is also
bored in line therewith. . Disposoﬁ 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 8¢, and having a |

flanged portion 21 lying between the top of
the sleeve-plug antl an 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 conncetion for the head

of the bolt that will Qelmit movement; to
provide means for trapping any steam 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 im-
parted to the bolt or its head' due to stresses
or strains within the boiler shell, and at the
same time to insurF that any breakage of
the bolt due to excebsive strain and internal
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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 &

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
mesans and the bolt. : R
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2. A stay-bolt structure, comprising & .

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 seatfor
said bolt-head, said bolt liaving a central
bore, means carried by the sleeve-plug for
normally retaining said bolt in place, said

80

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 tlmﬁleml of said
bolt, a separate threaded member engaging

bolt in place, and a flexible connecting mem-
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said sleeve-plug for normally retaining the

ber between said retaining members and the

bolt. ' :

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

other end of the same, a sleeve-plug fitting-

the other shell and having a seat for the head
of saitl bolt, a separate threaded meniber en-
gaging said sleeve-plug for normally retain-
ing the bolt in place, and a {lexible 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-plug-

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 same, 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 tul\))c extending from said retaining plug
and entering the bore of the bolt.”

7. A stay-bolt structure, eomprising the
usual bolt, o sleeve-plug fitting the boiler-
shell and having a seat for the hend of sild
bolt, said bolt being centrally bored, an in-
dependent plug fitting said sleeve-plug for
normally retaining said bolt in place, o tube
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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 sleeve-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 thebolt and havingits outer
end confined by the plug fitting the sleeve-

lug. ' .
P 10. A stay-bolt tructure, comprising a
headed bolt, a slecve-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,

3

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. N '

11. A stay-bolt structure, comprising a
sleeve-plug tapped into the boiler-shell and
having an interagl seat, a bolt having a head
adapted to said seat, retaining means for the
sleeve plugserying tohold the boltin position,
and a flexible closing member between said
bolt and said retajiing means. - :

12. A stay-boli &ructure, comprising a
sleeve-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 between said 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 subseribing witnesses.

HARVEY A. PIKE.

Witnesses:
Murray C. Boveg,
Jos. H. KvLein.
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