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To all whom i? ruari «CITÉE?” In: 
Be it know t?i í, i ši ÅN KLAN ð. PATER- ; iii: cross Fecio of the fibrous bar thus 

so?, I. citizen of the Edi štates, Bild resi- , produced Haa; 
dent of New York county of ÑeW Ý grk, i rica i for, such as shown, for example, in . . 
State of New York, have invented asti Yu- s. 2 fc i inclusive. In the cases of those i 60 
proverrient in Miethods of síanufacturing i Eross sections which are not round, there 
olts, of which the foillowing is a specifica- | may be a series of outer longitudinal masses 

tion. E of maximum radii with interposed de- . 
My invention has reference to methods of || pressed portioras 19 of minimum radii so as 

10 manufacturing bolt and consists of, certain || to give more elasticity to the stay bolt in its 65 
improvements which are fully set forth in i completed forn. The bar so formed will be the following specification and shown in the | exceedingly tough änd strong and of a 
accompanying drawings Tyhich forin a part | highly fibrous charaeter, the fibers. being: 
thereof. : . . . . . longitudinaalili?i arraged and cohering so - as 

l5 - The object of Ry ilavention is to provide | to give great elasticity to transverse or tor- 70 
a construction of a stay. bolt for stesia boil- || sional, strains coupled with great strength 
ers and bolt for other purposes which shalli | against rupture in the direction of the length - 
embody great. tensile strength coupled with || of the bolt. I have disclosed what Ibelieve. 
elasticity whereby the bolt may adapt itself i to be the best method of preparing the 

20 in use to the frequently, occurring changes || fibrous bar from which the stay bolts are i 75 
in stress due to expansion ànd contraction | to be made, . tout. I do not, restrict or confine - 
of the fire box sheets, tubes, or, other parts | myself to this or Any ?aethcd of preparing * 
of the boiler or other apparatus in which | fibrous bar so long is the finished-baris & 

reling, drawing or certi pression in dies. '' 

ve Found or of any geomet 

the stay bolts are employed. - - a solid and homogenous and with a strongly. 
25 i My invention consists of the method here- || defined cohering fibronis structure, The bar 80 

inafter described for makinig a stay bolt | so formed i may be cut into. definite. lengths, : . 
formed of a solid rod of steel or other rometal || ind the exid:3 upset into cylindrical form . . 
having - a * djstinctly fibrous structure * in of greater cross section than - the interme- *: 
which the fibers run longitudinally of the | diate or body portion es indicated in Fig.8 - , 

80. bolt, and preferably twisted into - helicul i in which G is the body portion and Ft F 85 
formi, the said bolt preferably having a body j the upset End portions. One of these end , of longitudinal fibers twisted upon itseff { portións may bê provided with is squgre boss 
and the said body upsét, at its ends into | H or otherwise formed for receivingi a 
largercross section and serw-threaded. } Wrench or suitabke tool for screwing the : 

35 My invention will be better understood by i bolt into place. The body portion, mày then 0 
reference to the drawings, in which: , þe. twisted Up itself sg. as to give to the - 
Figur? 1 is a diagram illustrating on? ? longitudinei fitiers e helical direction,or . :: 

manner in producing a fibrious structure of i forma, the twist º at the surface extending - 
bar:from which to form the stay bolts; Figs. , preferably through 180 degrees. This heli 

40 2 to 7 inclusive are cross seations of various | cal twist of the fibers will usually be some 
forms of bars of flores s?Eel, suitable for || what, more extended at and near the surface 
the body part of my improved i stay bolt; | and more espegially of the parts ºf greatest 
Fig. 8 is an elevation of the stay, bot when i radii than at the more ?eep seated portions : * 
inforged and R finished condition; and i but as the atter stre bound in and protected. 

45 Fig. 9 is an elevation of the finishéd stry || by the outer portions, it is. more, necessary 100 
bolt, * - i to give to saidi outer portions the i proper A A represent a iarge i number of steel | tyylist to secure RÄ; against rupture. 

} 

wires laid together or bènt upon themselves || under bending stress. 
as at B. The wires may be rent over upon w, ) By giving to the body a twist through 

50 themselves a number, of tim, if so desired A a - " 180 degrees or thereabout, it is eyident. that 105 
one of such bends being suficient for illus- jywhen the body bends the tendency is to re 
tration. The series of fibrous parallel | lieve the tension upon one portion of the - 
strandsso arranged may be then brought to i length of any fiber while putting strain : 
a welding heat, and subjected to compfession i upon another portion therêof and vice versa, 

bº by any of the well known methods, such as i so that the total length of the fibers making 10 
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pluraliity of wires of small cross section into 
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up the body portion is not materially al- | portion of the bar, twisting the bar upon 
tered under any normal strains. Moreover, 
it is evident that as the greatest stress under 
bending comes upon the fibers nearest the 
surface Such is compensated for by the 
reater helical twist given to these fibers. 
G the best form of the body is one in 

which the fibers are so arranged that any 
nber is preferably at approximately uni 
form distance from the center throughout 
its dength, it is evident that this condition 
may be modified by intertwisting of the 
fibers which may intentionally or uninten 
tionally i occur in the preparation of the 
fibrous bar. 
When the stay bolt is prepared in the 

form above - described the upset ends are 
screw threaded so as to be capable of being 
screwed into the steel sheets to be connected 
preliminary to being made steam or water 
tight by a riveting or flanging out the ends 
into heads in the customiary manner. The 
completed stay bolt ready for use is shown 
in Fig. 9 in which i I indicates the helical 
twisting of the fibers of the body and J J, 

The cross section 
of the body part shown in Figs. 8 and 9 is 
indicated as circular but may be of any other | 
section such for example as in Figs. 3 to 7 
inclusive. The stay bolt may be made of 
steel, iron, bronze or other metal, and if of 
steel, may be tempered, if so desired: 

In this application I do not make claim to 
the bolt structure, as that is reserved for a 
separate application. - 
Having now described my inven?ion what 

I claim as new and desire to secure by Let 
ters Patent, is: 

1. The herein described method of malk 
ing a bolt which consists informing a fibrous 
bar by i welding together and densifying a 

a solid bar upsetting the ends of the bar into 
a greater cross section than the intermediate 

itself, and cutting screw thread? upon the 
upset welded ends. 

2. The method of making a bolt which 
consists in placing together a large number 
of parallel wires of small cross section, 
heating the said wires to a welding tem - 
perature and welding them throughout their 
length into a solid bar whereby it has a 
strongiy developed longitudinal fibrous 
composition, and finally rolling or drawing 
the welded bar to the desired cross section 
and density from the center outward and throughout its length. 

3. The method of making a bolt which 
consists in placing together a large number 
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60 
of parallel wires of small cross section, heat 
ing the said wires to a welding temperature 
and welding them into a solid bar whereby 
it has a strongly developed longitudinal 
fibrous composition, finally rolling or draw 
ing the welded bar to the desired cross sec 
tion and density from the center outward, 
increasing the diameter of the ends by up 
setting, and screw threading said upset ends. 

4. The method of making a bolt which 
-consists in placing together a large number 

65 

70 

of parallel wires of small cross section, heat 
ing the said wires to a welding temperature 
and welding them throughout their length 
into a solid b?r whereby, it has a strongly developed longitudinal fibrous composition 
from the center outward, densifying the bar 
by - reducing its cross section by i rolling or . 
drawing, twisting the bar whilè maintain 
ing the welded union of the wire strands 

| throughout their length, and screw thread 
ing the twisted. bar. M 

In testimony of which invention, I have 
hereunto set my hand. 

FRANKLIN M. JPATTERSON. 
Witnesses: 

R. M. HUNTER, 
R. M. KELLY. 
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