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" Lo all whoin it may concernie

1)

STAY-BOLT.

- Be if kmown that.l, Georer S. THmIréON,

f citizen of the United, Stateés, residing in-
Hockessin, county of Newcastle, and State
‘pf Delaware, have invented certain new and

fiseful. Tmproveménts . in “Stay - Bolts, of

“syhich:the following is.a.specification. . "

My smprovements relate to-stay bolts hav-
ing ‘métal shanks of relatively high tensile
strength provided with a head ot heads of

“a softer-metal. Whilenot restricted thereto,
. 1y stay balt is designed more especiilly. for,

“fise befween- the- fire boxes and the outér

‘shells ‘of boilers, particularly locomotive
“boilers, in which, owing to the ineguality

arid . yariability of expansion of the fire box
platés as'.compared. with the outer -boiler

* shiell;-the stay bolts are subjected to severe

20 -

latéral strajmn . PR
Oné object of my invention s to provide
means for fastening a stay bolt of this char-

" “acter to the boiler, sheets named without the

25

necessity of riveting the ends, or where the

- piveting of one end 'is desirable, to obviate
the necessity of subjecting the shank to the

thrust-ane Tmpact ot the riveting operation.

..~ Another object is ‘to provide for tlhe ad-

“justment of the length of the 'bolt within
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itself, to compensate for slight variations
of distance between the boiler sheets; also
to provide means for testing the bolt to as-
certain if "it is in proper condition for
service. - N C

* " The invention consists in tlie specific con-

stenction and, drrangement; of parts herein-
after desceribed and claimed,—distinguish-
ing;, features being the use of one or more
tapered plug ends of relatively low tensile

~ strength in conjunction with a shank of rel-
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atively high tensile strength; the formation

~of a také-up or compensating recess in oné
- head; and in conjunction with the "latter

feature, in the formation of a testing pas-
sage communicating with said take-up re-

cess, angd.-in the provision of means for ef-

fectingt the olosure of said testing passage
substantially .as hereinafter set forth.

* In the accompanying drawings, Figure 1,
is a central longitudinal section of my im-
proved stay bolt, both ends of which are
provided with soft heads capable of being
riveted ; Fig. 2, is a central longitudinal sec-
tion'of a two piece stay bolt embodying my
invention; Fig. 8, a central longitudinal sec-
tion of the bolt jllustrating a modification
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of structure; Fig. 4, is a similar view show-

ing’ another modification ; Fig. 5, %s & detail
of one end of the shank shown in Fig. 3.
As is well known, the usual method of
fastening rigid stay bolts to boiler plates is
to use a-straight threaded bolt and to peen
or rivet-over the ends théreof to make tight
joints with the boiler sheets. This riveting
of the ends has heretofore involved the use
of a bolt of comparatiyely low tensile
strength, such as irvon, copper or copper al-
loy, and even then if tlie male and female
threads do not fit perfectly, or the rivéting
ig:carelessly done, leaks are apt to occur.
Tfurthermore, in order to attain the requi-
site degree of tensile strength the shanks of
such bolts have heretofore been: finde” of
eomparatively large diameter. On thé other
hand, steel stay bolts have been used, and
would be used generally were it not for the
difficulty involved 'in making tight joints
with the ends thereof and the boiler plates.
Hence a steel shank provided with ends thét
will insure tight joints. atfords many prac:
tical ddvantages which I attain by fiy strac-
ture of stay bolt. ‘Since it is obvious that
the smaller the diameter of steel shank the
greater will be its flexibility, and hence the
gréater the lateral or bending strain it will
stand, T am enabled to materially reduce the
size and weight of the bolt and still retain
the requisite degree of strength. This re-
duction in size and weight also lessens the
cost ‘of the stay bolts; and they occupy less
of the water space between the boiler sheets
as compared. with those heretofore used,
thereby facilitating the circulation of water,
and as ‘a result, rendering the temperature

' of the parts more uniform and obviating ex-

cessive strain on the shanks of the bolts.’
The shank S is made preferably of metal
of comparatively high tensile strength, and
relatively small in diameter. Its-inner end
is formed with a male screw thread s, for
engagement with the female screw thread a,
in the socket head A, which latter 1s formed
also with an external thread o', for engage-
ment (preferably) with- a threaded hole
tapped 1n the fire box plate I'. The take-up
recess @2, in the socket head A, is of sufficient
depth to afford a margin of adjustment of
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length of bolt as a whole, to compensate for -

variations in distance between the fire box

plate F and the shell B. My stay bolt. is

| thus adjustable within itself after the socket



i

g .

head A has been secured to the fire hox plate
I, so that & shank S of wniform and pre-
scribed length may be used within cerfain
limits or variations of distance between

g Dlates.

+* The socket head A, may be provided with
4 test or indicator pussage ¢, communicat-
ing with the take up recess a2, and closed by
A plig p. This test passage @, admits of

19 thelingertion of a gage for the purpose of

the socket head A, to determine for instance,
if:the shank S, is screwed into the head suf.

15 fiziently to held seeurely,

4
When the socket liead A is to be riveted
- toithe plate I¥ as in Figs. 1 and 3, a “dolly
bar 7 is introduced through the perforation

|

b, in‘the plate 13, to sustain said socket head

20 A, during the operation.

Sop @8 in i

The test passage 4%, may be closed by plugs
Py of vavious forms. In Fig. 1, a screw
plug is used, while in Figl 3, the plug is
driven soias to spread laterally into a groove
heshead.  Tn Tig. 4, the test passage

‘eonsistsinf o continnation of the take-up
recest g, dlosed by a threaded plug.

E N = .
By making the test passago a®, and take-
up recess of aniform dinmeter, with. s con-

30 tinubus female thread for engagement With

35 made tight in the plates

are incident te the
40 ar /

50 male thveads for engag

55- threaded external

1Y

the male thréads on the.shank S, and by
threading both ends off the latter, as shown
in Fig: 4, both the outer head C aifd the
socket head A, may be securely fixed and
F and B before
“the shank S is inserted,—the Iptter being

introdutéd through the socket A. In such

mannér the shank is not subjected to strains

which 1t otherwise would sustain and which
sceurine 9f the heads

s IO .
“A and € in the plates T and . By pro-
viding the inner end of the shank & with

‘a tell-tale bore s*, the cracking or fracture
of the shank 3 at this point would be indi.
¢ated by the presence of water in the tajre-
np’ recass a2, to be ascertuined by the re-
moval of the plug p. . .

I prefer to make cither one or both of
the heads A, C, tapring axternally, Avith
ment with corre-
sponding tapaving female threads in the
plates. Thus In' Fig. ¢, the socket head A,
‘consists of a plng tapered and (hreaded
externally in a direction opposite. to the
taper formed directly on
the outer end of the shank S. a similar ar-
rangement heing shown in I'ig. 4, except-
ing that the outer head € is in (his case

formed of a scparate picce of metal softer.

60 than the shank S. In Tig. 3, only the outer

héad C is tapered. In this case, also, the
‘aead is welded around the flattened or
spread end ¢2, of the shank S.
- In the-two piece form of bolt shown in

65 Fig. % the riveting up of the ends is not
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! necesszu‘}, since the Qpposffely tapered heads

. agcertaining the extent of. penetration of |
the threaded inner end s, of the shank nto ;

e

insure tight joints. -

It is to be noted that the shank S is of.

relatively small diameter as compared with
the heads, the diameter being reduced in
proportion to the degree of tensile strength
of the metal used in’ the formation of the
shank. L 3 E
¢/ What I claim as/my invention and desire

‘

‘to secure by Letters Patent is,

1. The combindtion in a stay bolt of the
character designated, of a threaded metal
shank of relatively high tensile strength
and small diameter formed with a tell-fale
bore inits inner end, an externally threaded
socket head of less tensile strength formed
with a female thread extending through
said head for engagement with the male
thread on the shank, and a screw plug en-
gaging said feinale screw thread and clos-
ing the end of said head.

2. The combination in a stay bolt of the
character designated, of a threaded metal
shank of relatively high tensile strength
and ‘small diamefer, and an externally
threaded tapering sccket head of less tensile
strength formed with a female thread for
engagement with the male thread of the
shank, :and with a take-up recess, with a
test passage, and with a plug for closing
sald test passage. :

- 8. The combination of a stay bolt of the
character designated, a threaded metal
shank of relatively high tensile strength
and small diameter, formed with
bore in its inner end, an externally threaded
tapering socket head of less tensile strength,
formed with a ;female thread for engage-
ment with the male thread on the shank
and extending through said head, and g
serew plag. engaging said female screw
thread and closing the end of said head,

. 4. The combination of two' oppositely dis-
posed boiler plates and a jointng device con-
sisting of a head member of relatively low
tensile strength screwed into an opening in
one of said oppositely disposed plates, and
a shank member of material of relatively
high tensile strength removably engaging at
ont end one of said oppositely disposed
boiler plates and removably engaging at its
opposite end the aforesaid head member
carvied in the opposite of the said two boiler
plates; substantially as deseribed.

5" The combination in a stay bolt of the
character designated, of a threaded metal
shank of relatively high tensile strength and
smull diameter and an externally threaded
socket ‘head formed with a female screw
thread extending through the head for en-

- gaging the male serew thread on the shank

and a screw plug.engaging said female serew

thread and closing the end of said head.
6.The combination in-a stay bolt of the

character designated of u threaded metal

a tell-tale’
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shank of relatively high tensile strengih and
a small diameter formed with a tell-tale
bore af its inner end, a hollow socket head
threaded internally and externally for en-

5 gagement with the threaded shank and with

the shell of the boiler and a screw plug

“adapted to engage the internal thread of

the plug and closing the onter end of the
latter. ‘

7. The combination in a stay bolt of the
character designated, of a threaded metal

shank eof relatively high tensile strength and

b2
small diameter, and an externally threaded
tapering socket head of less tensile strength
formed with o female screw thread engaging
with the male screw thread of the shank
and extending through said head and-a
screw plug engaging said female screw
thread and closing the end of said head.
GEORGE 8. THOMPSON.
Witnesses:
Gro. War, Miarr,
. D, W, GARoNER,




