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15 " The‘object _of..v_x'h'y iﬂ%eﬁtibn{-is to . 'ro:vidéigi._
gonstruction. of stay-bolt which shall have
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 Fs-all whom it may concérn: -

86N, & citizen of the United States, and a.
... resident ‘of : the city and county of ‘Philadel- |
-5 phia; State of Pent
-‘an Improvement in.
~Boilers, of

nn‘sglvania,: have invented

501 f which the ‘following is & specifi-
eationn. - - - S TR TR

.~ My invention has reference to stay-bolts
10 for steam boilers and consists, of certain im-.
. grovelpentswh.ich;a}re fully set forth in the |
- following' ‘specification and shown in the.
- aCchganymg -drawings, which form a part
“thereof, - T uielnl o le

-great flexibility ‘and ‘cheapness of :construc:

. tion while maintaining its tensile strength. . -

- My invention consists of & stay-bolt formed

20 of  single rod ‘of metal having Tadial inci-
~ . siong extending from- the ‘outer surfacé ‘in--

~wardly for.part. of .the radial -distance and

{orming a solid core with a series of integral.
.. longitudinal outer: portions; further, in-the
25

‘structure -,above'-i?{_;eciﬁed ‘when twisted upon
itself 5o that the.

" assume- s helical form about a straight core;

further, in the construction last stated when |
 .gerew threaded for engagement with the:
.30 L o

sheets of the boiler. - -

constriction which, together with-the fea-

tures above specified, will be better. under-.
stood by reference to the drawings, in which:
y  Figure 1 is an elevation of the rod from |
which my improved stay-bolt is made; Fig. 2.

is an end view of the same; Fig. 3 is aneleva-

tion-of -the same rod when reducéd in.diam-
eter and twisted upon itself; Fig, 4is anend |
view of the rod shown in Fig.3; Fig. 5 ig an’

elevation of my improved stay-bolt applied.

to the boilér sheets before the ends are upset;.

gnd Fig. 6 is an elevation.of a4 modified form’
of my invention. IR R

My improved
any suitable manner, but for economy I pre-
fer to make it by the following method. A

rod of steel is drawn through a suitable die-

having cutting: blades which produce ‘inci-
sions B.of V-shape longitudinally of the rod,
so as.to form a’series of longitudinal outer
portiotis A integrally connected with a center

or- core

Stay - Bolts for-Steam-

My invention also co‘mpr.éhé:ndsv &étéilé of .|

stay-bolt may “be. ﬁ;.ade; in

©,-as elearly shown in Figs. 1 and 2.

" 'Specification of Letters Patent.

- Patented April 13, 1909,

is hot.” Instead of drawing the. bar through

a die, it ;may be given the incisions B: by.
‘means of ‘suitable dies employed in a‘hydrau--.

5 all whom i | This operation may be done while the metal -
‘Be it kriown that I, FRANKLIN M. PATTER-

55.

dic or-other press. It is immaterial to my -

what is:indicated in Fig.-2.

‘the otiter portions A to‘take a helical - form

about the straight eore -C, such helical or

‘invention how the incisions are made, and .
while. I/ prefer-to. make them straight in the
first operation of making the stay-bolt, they .. -
‘may be made in helical form 'a;:&)frbxnna’qing’
18- . . ter having.
" made the rod with the cross section shownin -
 Tig. 2, I.then. draw_or pass it through other
- diés to reduce its dismeter and close the in-
| cisions B_into the form at B in Fig. 4, in
“which -the opposing walls ‘of thé parts A A
contact with each other and the rod becomes -
a solid rod except for the spaceless incisions.
 E.  During the operation just described, or -
- as a subsequent indepéndent operation, the
' rod may be twisted upon itself so as to cause
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-twisted form being shawn in Fig.:3. - With -
‘respect to'the pitch of the helical twist, I do

ongitudinal outer I])i(')rtlons it

‘not res'trictml};sel_f,-'_but I prefer that it shall
, he full pitch would equal twice .
the length of the stay-bolt:between the boiler:

‘be such that t

sheets I; G to be stayed, as indicated in Fig.
5. 'The reason for this ‘will ‘be referred to
later.. RIS '

" After the

above described and as shown in Figs. 3 an

4, it is screw threaded from one end to the

Furthermore, the helical twist given to the’

‘other, as indicated -at D in Fig. 5, so that,
when cut up into proper lengths to form the
stay bolts }}-I, it may be screwed into the
sorew thireaded holes.In the outer sheet F and

rod has been brbﬁght to the forn(} '
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fire.box sheet G- preliminary to being upset -

‘or riveted
lines. .

By dividing the outer Eortion of -ﬁhe;ta}y-'

ob-.
tain great flexibility without loss in tensile
| strength and this is increaséd by

bolt “into the longitudinal portions A,

the helical
form -given to ‘the said outer portions.

said outer portions will, in the preferred

at. one end to the bottom at the other and

on its ends, as indicated in dotted.
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form; bring the fibers which are at the top -

consequently - those fibers which are under - -

| tension at one place of their length are under

compression at another, with the result that

these strains compensate and the said fibers

105
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of the parts A are
rupturing stress;, no master how
normsl strain to which they mav -be
jected during commercibl use. Ihis same
action takes plese for bending of the stay-
bolt in any direction. The stay-bolt may
be tepapered, if so-desired, when in the forms
shown in Fig. 3 or Fig. 4. By the exiploy-
ment of my invention the usual expansion
and contraction of the firebox may take
lace without danger of destroying the stay-
olts. S o
While I prefer to give the helical form to
the cufer portions A, nevertheless, under
some conditions such helical form may be
omitted. In place of making, the rod in
long lengths and cutting it into the shorter

devere the

lengths to form the stay-bolts, I may make

each stay-bolt separately of the form shown
in Fig. 6. In this case the body is.of sub-

. sténtially the form above described, but the
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“ends are solid as the incisions & do not ex-

tend to-the exfreme ends of the stay-bolt.
These ends are of different diameters and are
screw threaded, one end D’ being larger in
diameter - than the body portion and the
other end D? being smaller. The larger end
may also have a square part I or other form
for applying a wrench or other tool with
which to rotate the stay-bolt when applying
it to boiler sheets. In this form of stay-bolt
the body .part, between the ends, need not

be screw threaded. It is also evident that,

by making the rod, shown in Figs. 3 and 4,
sufficiently large in diameter, it may -be
turned down to the multiple diameters

shown in Fig. 6, and, under such conditions,

be screw threaded on the ends alone.

T have shown my improved stay-bolt in the
form which I prefer in comraercial practics,
but I do not confine myself thereto as the
mode of manufacture and the details of con-
struetion may he varied without departing
from the spirit of the invention.

Having now described my invention,
what I claim as new avd desire to secure by
Letiers Patent, is: ~ '

1. A stay bolt formed of a-core portion
and a series of radial longitudinal cuter por-
tions divided with respect to each other but

integral with the core portion and said series.

~of outer radial portions being closely com-

pacted side by side into a bolt having a con--

tinuous cross section. :

2. A stay-bolt formed of a core portion-

and a series of radial longitudinal outer por-
tions-divided with respect to each other but
integral with the core portion and in which
the Tongitudinal outer probions are helically

arranged about the cove portion.

8. A stay-bolt formed of & core portion

and a series of radial longitudinal outer por-

tiona divided with respect to sach other but

r-be sub~

918,123

at no time put under | integral with the core portion ahd. in which

the longitudinal outer portions are helically
arranged: about the dore portion and com-

65

pressed into- close contact so as to form o -

solid rod with helically arranged spaceless
incisions. - o
4. A stay-bolt formed of a core portion
_and a séries of radial longitudinal outer por-
ticws divided with respect to-each other but
integral with the core portion and in which
the longitudinal cuter portions are helically
“arranged about the core portion and serew
threaﬁed_ for attachment to the boiler sheets.
5. A stay-bolt formed of a core portion
‘and a series of radial longitudinal outer por-
tions divided with vespect to each other but
integral with the core portion and in which
the T@ngitud’mal outer portions are helically
erranged about the core portion and com-
pressed .into close contact so as to form e
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solid rod with helically arranged spaceless

incisions and screw threaded throughout it
whole length. - »

1 B EE !
6. A stay-bolt formed- of a core portion

and a series ‘of longitudinal outer portions
integral with and helically arranged ground
the core, the said stay-bolt having ‘screw
threads for-connection with the threaded
holes in the boiler plates. ’ ,
- 7. A.stay-bolt having a body portion less
than ‘its whole length formed of a core por-
tion -surrounded with & series of integral

(o]
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longitudinal outer portions helically- ar- -

ranged and in which the helical twist is ex-

tended through approximately 180 degrees.

8. A stay-bolt provided with screw threads
for attachment to the boiler sheets and hav-
ing a body portion less than its whole length

formed of a core portionl surrounded with &

106

series of integral longitudinal outer portions -

helically arranged and in which the helical
twist is extended through approximately 180
degrees. N o o
" 0. The combination of the two sheets

T and G of a Dboiler, with a stay - bolt H-
having serew threaded portions éngaging .
110

threa&}éd holes in said sheets, and said stay-
holt being formed with & body portion be-
tween the sheets made of a core portion

surrounded with a series. of longitudinal

helical outer purtions integral with the core,

the curve of the:helical portions extending.

through approximately 180 degrees.
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10. A stay bolt formed of a core portion -

and a series of radial longitudinal outer por-

tions integral with the core portionand cora- .

acted. in close contact throughout their
length side by side, the core portion and the

radial ~longitudinal “outer portions. being.

each of approximately the same cross sec-
tional area. = - - SRR
11, A stay bolt having a‘body formed of

1290

a core portion sud & series of radisl longi-



818,195 &

tudingl outer portions divided with respecs In testimony.of which invention, 1 have
to eaci;. oth}‘er; buk glgﬁtijy c-ompresseil .C'Iiﬁ- ‘hereunto set. my hand. -
upon the other and each being integral wit . T TN o A YT GO
1}?@ core portion, said bolt al;? haviz%g SCrew- FRAN K.LLN M. PATTERSON.

5 threaded ends, ome of which is of smaller and |  Withesses.
the other of which is of larger diameter than | R. M. Kxuy,
‘the body portion. - - A, W. Ryrrig.



