(No Model.) N
J. H. FLAGLER.

'MANUFACTURE OF SHAFTS AND ORDNANCE. _
~ Patented May 31, 1889,

‘No. 364,008,

-1

.

—— -

" 77

4L

- - —_ - - "
Pl ——— . e B B o —rer————
-

7 -

T N A N A A R A A R R

-

-

e e R ey

WSS SR RO

il

Sig3.

=

i N SN RS, O NS S,

45"

2185

2

[ -
- -

7 N

il .

SRR,

7

N

e,

PSPt N

N

| VAN SALARS
S SR SRRARNY WA\ \‘4} VAN O\
T R T R

AL

-------------------------------------------------------------- . - R A e r R E RN A R RN S A
— —_— . — =

. 4
lllllllllllllllllll

e L T I T T L T L P L T TP iV v iy rrrrrs ot
e —— i - —— 2 — gy . .- . T T TEEL

' LAY '
M \\\\x\\\\\\ AR ‘\ \\\\\}

N VALY AN

. %
WAV e\ y MU GEA T AL VL RN ALV LAV
R HY Aok \ WA\ \‘\'{ \\\\x\\ “\\}“\ WA

T mEsFrE iarA e S Ay Ve s gt sy

B SR - A e - .

A VRN VAN N
‘3\\ \\\ \\\\\ VALY
\\\\\\\\\\\\ W \\\\\ WAV \\\\\ AN
AAMAA AR RS S FLELESSERRR RN
AWWAANANAZ LV \

VAV S\ \
\ WAy \\\1} WA\ \‘\\\\\ \ \\'-'Q-e\ \\\\
AR R AR R LR R R RN
AV AL ANV LA LY Y

-----



™ .-. o T — M -
. -

- JOHN H. FLAGLER, OF NEW YORK, N. Y.

MANUFAGTURE OF SHAFTS AND ORDNANCE..

. BPBCIFICATION forming part of Letters Patent No. 364,098, dated May 31, 18 87, - /
| " - Application ‘ﬁl'ﬂl‘K“"i‘f_lﬂfﬂ'_ﬂl._.'lﬁlﬂﬁ. Sennl No. 211656 f{ﬂn‘mﬁilei.-'i T e

To all whom it may concern: .- - or 'gun, or' gun-shell formed of one or more

. Be: it krnown that I, JoHN H. ";E‘L}AG'M:.I%, of | layers of wrought-iron or soft-steel tabing, and-

New York city, in the county of New Yorlk. | one or inore 1ayexs of steel cast within, . or

and State of New York, have invented anéw-| witlin and around the same, the shaft, gun, or 355

¢' and ageful Improvementin the Manufacture.of eun-shell thus formed having oneormore trbu-

Shafta ﬁ_l}(l_"(?rd'nm;ce ' and I dohereby declare Tar: layers of wrqu ght metal theréinto suppol b

the following'to be a full, clear, and exact de- | the cast-steel and strengthen the same to ena- .
seription thereof. -~ . . o007 'ble it to withstand. the torsional, bursting,.or .
- My invention relates to the ma;’mfacbn_re-of other strain to ‘whieh'it‘fis subjeeted. Tt also 66
1o heavy shafts for vessels, mills, &e., and heavy consists in-the method employed in'forming., .
ordnance—such as cannops and mortars—its | thesame. ., . . R
object being fo incréasc the strength of the . o gnable othiers skilled in the ait to-make
-ghafts to enable. theln"-tqsiistai':li great torsional ~and use :1‘1yiu‘t;e11hio.’n,"1' }"’i“de_'SCri*bé'the,;mm_e%,_ o
strain and overcome the breaking of the'ina- | more filly, . referring .to - t_he_-'acpmnpmfﬁng.--'h-s' .
t5 rine-éngine shafts, and to increase the resist- drawings, in which— | S
ance to bursting strain.of the ordnance, as will { .-'Ei.gt-'me-l is a-longi 3
 be hereibafter more particularly described mold prepaved for casting the gun or a hedvy. -
- The heavy ﬁl_a.rine'atldll;illshafts heretofore | shaft:in accordance with my invention. " Tig.
~ employed haye been either forged or cast to | 2isaview, parlly in segtion, af the shaft formed 7o
20 shape, -bemg}

tudinal section .of the.

ormed of wrought. metal or. east | and interior .shell theréof. Fig. 3 is a. like -
steel or iron; and experience has preven such | view of the fipished cun, the gun shown hav-
shafts extremely liable o fracture, éspeciall&_ ing a band or slegve shrunken around the
" in case of slight flaw in.the forging of casting, | shell formed 1 accordaycé svith my invention. - .
- ‘stich imgerfectionspei'ng in many ¢dses imper-'y - Like letters of referehce indicate like parfs 75 .
25 ceptible and anavoidable; and, as thé shaft is | in cach. .- .. R
" formed of ja’ma,ss of metal of the saine or sub- In practicing my invention I form onc or:
stantially the same quality, the flaw. is liable | more wrought-metal shells, these shells being
to gradually increase until it eanses the. rup- formed of ‘wrought-iron or'solt steéel by bend:
- ture'of the shaft. - =~ -+ ©. ¢ lingto shape the plate from which the shell 18 8o
- 30 Tn the manufacture of ordnance, as héreto- | formed, thus forming o tabular skelp and.
-~ 7. fore practiced, t-he'mqstapproved'nmnufﬁeture' welding togcther the edges of the sametoform. -
- . has been .to castan inner shell of -cast-steel and | a perfect: wrought-metal tube of the desired

‘to. drive over or shrink upon -this interior diameter and thickness, this tube being formed.

- shell rings or sleeves of wrought iron or steel, in the ordinary manner practiced inthe manu- 8s
35 the number of these rings or sleeves shrunken | facture of wrought-metal tubing; or the tube
%7 or driven around the inmner shell depending being drawn by saitable machinery from @
upon-the required strength of the gun. - “The | solid Ingot, and in such case. g weldless tube -
strength of the interior -shell so formed is de- | being formed. - Where two'or, morcof these .

| - .pendent_ upon the strength of the casting | wrought-metalshellsare employed in the shaft 90

40 formed; and it is evident thab where this cast- | or ordnance to be formed, the diameter of the .

v ing wasnob perfect the strength of the gun was | outer tubeortubes will of course be increaséd- -

materially lessened, - the, gun in such.case de- | over that-of theinuer tube, thespace hetween
* pending almost entirely upon the strength of | the "tubes varying according to the size of -
~ihe slebves or bands surrounding the shell. shafting or ordnauce to be formed -aud the-gs
45 - My invention has for its object the forma- . layer or body of cast-steel to be _i;ltel'posetl be: -
tion of heavy shafting or ordnance, 11 whieh | tween the -,\t',ra'ught:mctal'--tn_bc;s on the finished -
the body of the shaft or-of the gun, or interior -article. o L
" shell thereof in large ordnance, shall have onc In the drawings, 1 reprosents the inner
or more tubular layers formed of wrought- ‘wrought-metal tube, and 23 the'tu-bgpr.lubes 100,
"‘"‘""“"‘""“"‘"‘""“"5'0"'tm'ét-asl---f:ubin-g,-?-by---i'»fhich..-.tllg..-..gs.as_l;:_gtggl_____is_.___sg_p_;__' employed around thesame, * In ferming heavy.

.. ported; and it consists, essentially, in a shaft, mm@ﬁﬁfﬁ'ﬁ'-'g'"ﬁééﬁI‘di’ﬁ'E.f'."_l'0"m}',_";:’i'i"l'%"e'ii{-i-&l-i---'-[--'-'-gf-gﬂ-epa],._i_.‘;,r-..-..-.....-..
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.8upport these tubes within the mold 4 ‘upon
the metal bed-plate 5, any suitable pins or
-skeleton supports, as at 6, being employed to
~_Bupport the tubes and hold them in proper
-5.Trelative position $o each other and the core 7
* and themold 4. In casting ordnance and ord-
-nance-shells the tubes and core can be sup-

- ported in like manner by any suitableskeleton | wrought-metal shells during the cooling of the

frames or like devices. One or more pour-
gates, 9, may communicate with the spaces 8
between the tubes and the tubes and core or
‘mold; and 1n case itis found desirable, in order

to Increase the strength of the fnished article,

- steel of different carbons can be cast between
‘15 the several tubular layers, separate pouring-

- molten metal thus flows withinand aron nd the
~layers of wrought metal as desired, and as it
~is raised to a high heat fuses the exterior sur-
20 face of the tubing and unites therewitl, form-
~ -ing a solid union of the several tubilarlayers

.10‘

gates communicating with each layer. The.

of wrought and cast metal compositig the shaft, |

or gun, . :

25 of wrought metal and like number of layers,
© 1011 12, of cast-steel, the oufer layer being
formed of wrought metal a ‘
‘shoulders or enlargenients 13 necessary on
- these shafts being formed on the tube 3 before
1t 1s placed within the mold. The layers of

- R0 an
3 cast-steel are supported by the tubular layers

of wrought metal, and ic casé of any flaw or

- other imperfection in the hodies of cast-steel
these flaws are prevented from increasing or

35 ©xtending through the shaft by the wrought-
- anetat’layers, while the- cast-steel layers pre-
Yent: any like imperfection in the tubular
wrought:metal layers from injuring the shaft,
‘the shaft being for these reasons much stron ger
40 and capable of sustaining greater torsional

-~ strain than the ordinary solid wrought or cast

~ meftal shaft, and the shaft being made hollow,
ifidesired, so: decreasing its weight., .
 Thegun or gun-shell shown in the drawings,
15 ?Eiﬁé}ﬁS;’?hasfthe interior lining, 10, of cast-steel

layer, 11, of cast-steel, between the wrought-
‘metal tube 1 and the wrought-metal tube 2

‘this layer 11 extending between the wrought-

‘metal tubes 1 and 2 to the muzzle of the gun,

as well as the exterior layer, 12, of cast-steel
- around the wrought-metal tube 2, the exterior
layer cxtending from the breech part way

toward the muzzle to support the gun or gun-
 55.8hell at the. E)O.m.t' of greatest strain; and it is
- .evident that the gun or gun-shell so formed
~ possesses much greater strength than the ordi-

constructed, as the layers of wrought metal

| same, these. coils or _ |
‘with heavy ordnance and adding to the power

‘the manufacture of such

_ o | | . + ede  of wrought metal. _
The shaft shown has the three layers,1 2 3, | formed possesses the combined strength of the

‘metal tubing within the same
and. the annular

be flaws in the cast-steel the advantages of the
‘wrought-metal tubing thereinare obiained, the -

‘vantages in this particular over

| or more layers of steel cast around or within
the same, substantially as and for the purposes

1as 1 _ set forth. '

within the wrought-metal tube 1, and another |

_ _  FLAGLER, have hereunto
- nary cast-steel gun or gun-shell herctofore | : e

within the same greatly increase its power to |
resist bursting strain, since there is added to |
the strength of the cast-steel the strength of |

the. wrought metal, which has been 'g*i'eat,]y in-
creased by the working of the same in ‘the
formation of the wrought-metal tubes before 05

the steel is cast within or within and around

the same. At the same time the strength of
the gun or gun-shell is greatly increased by
the shrinking .of the cast metal around the
_ ol B _ 70
gun after casting. Inthe gun shown thebreech =

‘portronis furtherstrengthened by the wrought-

metal coils.or bands 1 4, shrunken around the

bands being em ployed

75
of resistance of the gnn, -

as 18 well known, in
ordnance. In heavy
ordnance I also secure the pivot pins or bear-
ings to the gun by shrinking a ring or band
having these Ppivot-bearings formed thereon, 8o
as shown at 15. © Where, however, these outer
bauds or coils are not.employed, the pivot-
bearings may of course be cast with the body

of the gun or formed on the outer shell when

The ordnance

wrought-metal gun obtained from the wrought-
V] _ as well as the
Strength of the cast-metal gun obtained by the.
layers of east steel; and even though theremay go

gun or gun-shell formed possessing great ad-

5 the ordinary
cast-steel shell heretofore employed.

. . ' . - . - | | 95
~ What I claim as my invention, and. desire

| to secure by Letters. Patent, is—

1. The herein-described method of forming
heavy shafting or ordnan ce, consisting in cast-
Ingsteelaround or within one or more wrought- :
metal tubes, substantially as and for the pur-
poses set forth, . S |

2. Shafting or .ordnance formed. of oie or

more layers of 'wrought-metal tubing and one .
105

3. A gun or'glm-shell formed of "wfoirght-;
metal tubing and an inner 1i ning of steel cast

y | Within the samie, substantially as and for the 110
purposes set forth, o |

4. A gun or gun-shell ]im_-*"ing oiw'hor‘morc'_.,
layers of wrought-metal tubing and layers of

steel cast within and around the same, the

_outersteel layer extendin gonlyoverthe breech 1'5

portion of the gun, substantially as and for
the purposes set forth. =~ 7 R
In testimony whereof I, the said J ouIN H.
set my hand. ~
JOHN H. FLAGLER.

. Witllesse_s_:- —_— S,

. AUGUsTUS A. DAME,

R. K. HALDANT.
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