| No.-666,450. | o ' N Patented Jan. 22,190!-.
' Jd. T. WILSON. | .

~ MANUFACTURE OF TUBULAR STRUCTURES.

(No Model.) . ' 2 Sheets—Sheet 1.

I A\
.\\\\\\ QA UL R 7 \\\& |
A h‘:“ A ;;\ ’ ' _
| VAN T T INT AN '
6 ;\\\\% L \\{;g\\‘ .
% ?\‘ THIR e t\ / _. 7
" *%/\ﬁ%?“ T EHN 4§>}l \{//4 6
2 §\é

555

;f 1 ————
M ! i

%&n

SEE
S

v

, ] f
! ‘T} g ,';AZ..J ,
) ARONNIAAN NN

NANY

sy
VRN HHLINZSNAY
- %»B\\}g{\\‘;%' 1| g‘\\\%% Inventor

L Crza . *‘

f———



Patented Jan. 22, 1901.

No. 666,450.

I, T. WILSON.
MANUFACTURE OF TUBULAR STRUCTURES

Sheet 2.

2 Sheets

(No Medel.)

Q 7 \\\M“\\o\\\\ /7 \_\ \\\\\u\\\\.\x ’/ \\\\\.,NJ\\Q_\;\L\\Q\\&
_ / / vy Sy 7,51y ty 47 /0
. * / 2y 2y ps hr LA it
N N N 7 A o O R O N 1oL
RARRNEARARERRREY VIR LT :,:,\:;:1:,_,:_,::,:::::;::::ﬁ ARG
;Mff#:,f/,f:,ﬂ,ﬁ ,,J:ﬁ,#,fafﬂﬁﬂﬂﬂﬂﬁﬂ/u,ﬁﬁf,qi,,i#,ﬂ,:g_,ZMH#,Hi,JJ:,:/iﬂzﬂ,ﬁﬂﬁ::LHﬂ,uigﬂ;
- ; . . ! . 1 b (S i ' ._.,._ s i :

Lt ,:_:;iﬂ::J:,,.,,,,,ﬁ___:ﬂ_:,._::,:,_ L e T

, :___:_t_:}___::_:__ __:_”_—_.:_::_ __:____.:_::_:._:_:_ ::_:_:_ _:::_:_____ h.__; T__ ~:_:__ ___:;L_:_:r::._:.:
p ! ey L L by i _:____:: I :_:____m 1113 IR P
1

=== _ = e =T === -
nimminnniagianidianniniiintinnoni s AT Rl ol Tuiiiniaidin iihutahinh
::__;_‘______.::_____._:___“____::_:*_:._.,:___:___;:__E_.____::__.__:_:__::_._____:_:_::__#___:“:::_“%__:m.":J______:__M_.E_T__:_:_;___H._W__E____"h_“.“h_w_:_“_mh{____:_“:_____f“m__.mE:H_jﬂ_“m“___,_::m:_“:
PV D PR TR AR a1y PO e i i AV b o e S i BT VDO T T L
:;:::_,::;:._,.:__:::.,:,,,,:..,,,__zﬂ,:__,.,.#,,,..,.,_.,ﬁ_,:f i :E,:.:__:,,e_,,d_,::,#.;_,,z,.,,.,%;,ﬁ;t,,,_.#,_::,.:t#__,,_,_,,,,,E,,,,_:._fz.“#,,,f:i,,:,,;/// E/// //;, /////
. 1y by i RETR RIS IRATE .._#ZH.___.._,,:,.._F. RRET RERERS R RN R ! pigp by Ve b \
,__..:;i:H:f,:wﬂ.fﬁﬂ_____,___/,_...’//Lf_,_______..._,_.__.L______i._.ﬁ-._r_._,..,t.w-mp,. F,:.-,..____ﬂ-m. ..L.:: __..L,,___."_r_,.__.,..,_.._..ﬂww"__w#.._.._________..#.._____.___#.__.,..C___.____ﬂ.f___ﬂ.ﬂ__d__ﬁ_.__.4_.2__...#..__..__4,__,____...__,,._#L.______L._..#.._____,.#,##,,_..r.#ff,_,..,.,#;//#.,._r..,.i/ / //f..:.///

._ SRS
AR R Ry S A SR SR VN NN VS I I I AV I AR I NI,
! i A r7 774
R
:_,wn.,_..l \\_w}ﬁ\h&&ﬂ_\hu‘w\\\\\\\\ \\\\\x\h\\x \\\\m\\\\\\k\\ﬂ\_

P

S ™™

<7
s
A
I
6

g
/ .
7 .

.-""I_,."

f/’/

.



UNITED STATES PATENT OFFICE.

T —-

JOHN T. WILSON, OFPi‘TTSBURG,-PENNSYLYAI\TIA'-. "

 MANUFACTURE OF TUBULAR STRUCTURES.
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1o all whom it‘maiy concéern:

Be it known that I, JOEN T. WILSON, a citi-
zen of the United States,residing at Pittsburg,
in the county of Allegheny and State of Penn-

sylvania, have invented certain new and use-
ful Improvements in the Manufacture .of Tu-

bular Structures; and 1 do hereby declare the
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» ture is forged.

following to be a -full, clear, and exact de-
scription of the invention, such as will enable

others skilled in the art to which itappertains |

to make and use the same. .
- My invention relates to the art of forging

metals for making tabular struetnres—such
as ordnance, shafting, and the like—has for

Its object the securing of great tensile and
torsional strength, and consists in certain
improvements which will be fully disclosed
In the following specification and claims.
'Intheacecompanying drawings, which form
parti.of this specification, Figure 1 represents

a longitvdinal section of a tubular structure |
showing the manner of assembling the com-

ponent parts; Fig. 2, a trausverse section on

line A A, Fig. 1; Fig. 3, a longitudinal sec-

tion of the structure after it has been forged

-and welded into-a homogeneous body; Fig.

4, & transverse section on line B B, Fig. 3:
and Fig. 5 a vertical transverse section of the
die, on-a reduced scale, in which ‘the struc-

- 4

Reference being had to the drawings and
the designating characters thereon, 1 indi-

- cates the base or core of ‘the structure, and
- consists of a tube, which may be a drawn

35

Sseamless tube, a welded tube, or a tube with

the edges orseamni not welded;and 2 a tube sur-
rounding the base or core, and is preferably
-made withan open seain 3,extending throagh-
- out the length of the tube.

40

_ | The opening be-
tween the edges of the metal is of ‘the shape

. of the letter V inverted, as shown in Rig. 2.

45

‘These two tubes may be assembled by tele-

scoping the one upon the other by any suit-
able means, and the two constitute the base
or ¢core, or the tube 2 may be omitted for some
purposes, ' T L

~ 4indjcatesa course of triangularbar metal,
steel oriron, as preferred, about one and one-
half or twoinches thick and whosesidesare at

-an- angle.of forty-five degrees to the base,

wound spirally upon the base or core.of the
structure, with the base of the triangle toward

the transverse center of the core,and upon-this

course is wound a course 5 of the same kind
of metal, with the apex ‘of the triangle -fo-
ward the core. The hody thus formed or
with the omission of the tube2 is then heated

and subjected to a forging process, by which
the fiber of the metal is foreced toward the

transverse center of the body and the parts

welded into a homogeneous body. -
6 and 7 indicate concentric courses of
heavier. triangular bar metal fromn two and a

60

half to three and a half inches thick, having

the same angle to the-sides and which are

*wound upon the forged body in the same

manner as the courses 4 and 5 were wound,

.but in the opposite direction, to cross the fiber

of the metal, and the whole is then heated
and subjected to & like forging process, and
these concentric courses welded together and

to the body as previously formed.

79

As thus constructed the tnbular st'ru_ctui‘e_ |
is adapted for use as'shafting and other pur-

poses, in which great tensile and torsional

strength is required, especially in- prepeller

shafting and shafting nsed for driving heavy
machinery. . . | h

75

Thetubular béd y issu pported and revolved

by any suitable means, and the triangular bar

metal as it proceeds from the rolls is wound .
spirally in the usual manner of coiling or wind-

ing metal strips or bars. .

80

The spirally-wound sections of bar metal

- 8erve to reinforce the tubular core, and they

may be multiplied as required in the con-

struction of ordnance or other articles to‘any
desired extent for forming the breech end of '

a gun, as shown, or thickening or reinforcing
any particular part of a tubular’structure.

The courses, it will be observed, are in pairs

or double, one fitting into the other, and the
alternate double course -in each instance ‘is
wound spirally in a direction opposite to the
preceding double course. -~ =~ = .
The structure is forged upon a suitable ex-
pansible mandrel 8, which secures the weld-

ing of the seam in the core or base 1, should

it be open, as described, and .the closing and -

welding of the Sseam 3 in tube 2 when it is

used, and this working of the metal in the

core by the external pressure or force of a

Q0
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hammer, with a section of a suitable die at-
tached thereto, greatly solidifies the core of .
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. the structure, which in its use for. ordnance
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hecomee the bore of the gun. The forging is

done in a die 9, (see Fig. 5,) having converg-

ing walls 10, in which the structure is ma-
mpulated longlt,udma,lly and rotated while it
is being forged and welded, thus forcing the
metal from the periphery toward the trans-

‘verse cenfer of the structure, as indicated by
arrows, firmly welding the several courses to-
gether and forming a homogeneous body of

the whole, in which part of the fiber of the
metal extende longitudinally throughout the

‘length of the structure, and part of the fiber

extends diagonally around the structure 1n

one direction and another part of the fiberof

the metal extends in like mannerin the oppo-
site direction, thus-insur u]g grea,t tensile and
torsional S'Dl'el]“'th

Having thus fully descrlbed my mventmn

_wha.t I clalm 18-

1. The method of makmg metalllc stric-

.tures, which consistsin forming a base or ¢ore,
bmldmﬂ' a body thereon by winding double

courses of triangular bar metal in opposite di-
rections on said’ base, heating, forging and

~weldingthecom poneut parts together by force

applied to the surface and converging towar d
the transverse center of the structure. |
" 2. The method of making tubular strue-

ing trla,nn'nla,r-eheped bar metal in opposite
dueetwm .nd in double concentric ecourses
on said basc, heating, forging and welding the

component perte together by force applied to.

the surface and eonverammtoward the tmns-
verse center of the structure.

3. The method of making tubular strue-'

tures, which consists in forming a tubular
base or ¢ore, reinforcing said base by a double

spirally thereon with the base of the triangle

of the inner course toward the transverse cen-

~ ter of the stracture, and the other course fill-

ing the spaces bhereof and a double course

wound in like manner and relation to the base
but in the opposite direction and erossing the

- fiber of the metal, heating, forging and weld-

50

ing the eemp051te parts into a homeﬂ‘eneous
body.

4. .The method of makmg tubulm sbruc-

tures, which consists in forming a tubular |
base or core, surrounding said base by a con- !

' 866,450

centrictubular body havmﬂ' an open seam the

length of the body, then Wmdmg courses of

triangular bar metal thereon, then heating,

forging, and welding the eompoelte body and_

55

closing and welding «a.:ud seam, then winding

:deltlf}ndl courses of tr 1angula,1 bar metel '

thereon in the opposite direction and erossing

‘the fiber, then heating, forging and weldmﬂ‘

said coursesand forming a hometreneeue bedv

5. The method of makuw Ll]buldl strue-
tures, which consists in: fm ming a tubular:
base or core, sairounding said hase by'a con-
centric ’nubula,r body ha,wnn' aAll open seam
the length of the body, then Wllldlll”‘ double
courses "of triangular bar metal Ifheteen with
the base of the trmnfrle of the inner course
toward the tubular beee then heating, forg-
ing and welding the composite body mnd clos-
ing and welding said seam, then winding
courses of heavier tmlfmgulfu ‘bar metal in
like manner, but in the opposite direction,
upon the structu: e, then heating, forging dnd

welding said courses togetherand to bhe proe-

uously -formed body. .
6. A metallic structure composed of a base

or core, and a plurai..ty of -double courses of
_trmngulm bar metal wound upon the core in
opposite directions, and the whole welded
‘into a homogeneous body.
tures, which consists in forming a tubular |
base or core, building a body thereon by wind-

7. Abubulal strueture composed of a tubu-
lar base or core,-and a plurality of double

courses of triangular bar metal wound upon

the core in opposite directions and the whole
welded into a homogeneous body. |

8. A tubular structure composed of a tubu-

lar base orcore, and a plurality of coneentric
courses of triangular bar metal of different
thicknesses wound upon the base or core in
eppeelte directions, and the whole welded

-1nto & hemoweneoue body.
course of tndngular ehaped bar metal wound |
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9. A tubular structure composeil of a plu-

rality of concentrie tubes, and a plura.hty of

‘ooncentric double courses of t‘,uanfrular bar

metal of different thicknesses wou nd spirally
upon said concentric tubes in opposite direc-
tions, and the whole welded into 3 homefrene-
ous body. -
- In testimony whereof 1 affix nmy eltrna.t.ure
in presence of two witnesses,
J OHN T. WILSON
Witnesses:
- D. C. REINOHL., |
W. PARKER REINOHL. -
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