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UNITED STATES

PATE\ T OFFICE

GEORGE MITLHELL HARRO“ AY \\D W AX \IA\ DI‘(OL

OF_ MIDDLEb-

BROUGH, ENGLAND.
. SHI_P_,—_QONSTRU_CTION. .

| oy Spepiﬁcatiﬁn- of Lette;g-Pa,tentT_

Patented _O:ct, 23,11_903:

' To a-ZZ whom it nw,n COTLCEPIL:

'--HARRown‘"and W'Ai\u_n Dixox: au')iectai

‘Be it known that ‘we, GEORGE MITCHELL

of the King of Great Britam and Ir el n:l, re-

. 1n Sth Conbtructlon of whlch the followmﬂ'
18 8 speclﬁcatlon |

IO

. In the specification of another apphc&tmn :
> for Letters Patent, filed January 13, 1905,

- Sernal No. 240,904, ue have described an im-
‘proved ship construction w herein the fram-

Ing comprnses cantaliver-frames in each of

~ which, to form the cantaliver, there are two
Upw ardly extending branches——m&mely a |
~continuous outer branch to whichthe skinof |
the vessel is riveted and the inw ardly-pro- |

15

Jecting flange of which has formed in it & gap
to receive a longltudlnal stringer-bar riveted

20

25

‘to the shell and a branch mchmnﬂ' 1nwardly

toward the middle of the ship,tow hich is riv-
eted fore-and-aft

the

transverse -plates betw een

. branches of the several frames, forms a box-

30, gIr

der that gives g crreat lonmtudmal strength

o o to the ship.

Now 1n the bulldmﬂ‘ of Shlpb of the type re-

o ferred to according to the present invention

-~ 40:

a5

. - . 'the lower portion and one of the branches of
~ 35 each cantaliver-frame are constituted by a
- -;contlnuous ber, whichishereinafter called the

oo “main bar,” (m hich may be & bulb angle-bar.

- oritse uivalent-—such as a channel-bar, Z-~

-.bar, or bulb T-bar,) and the other branch of |

the frame is formed by a separate bar rigidly

scarfed or riveted to said lower portion of the'
~n0 -+ maln-bar, so as'to constitute an 1nteo'ra} por-

L tion of the cantaliver-frame.

"Referring to the accompanying ilustra-

_twe dra'mnn'b, Figure -1 is a cross-sectional
" view of & portion of a ship prowded with can-

ftalwer-fmmes according to this invention.

- Fig.

50
-.spondmfr to. _the line A B of Fig. 1.

Flﬂ':: -.l
2, and. 6 are detall Views, drawn to a- 1a1 oer

__'sca.le than Flgs 1,2, and 3 F1g 4 showmcr In

sponiing to Flﬂ'a 1'and 3, re:opectu elv biidsm

| plating, 1usfhuch is also riv-

- eted at itsbottom portmn to the said stringer-
- -bar and which, in conjunction with the por-
‘tion :of the shell attached to the outer
“branches, a suitably-supported deck portion

. connectmg the fore-and-aft plating to the
 shell, and

- packing material is or may be placed at ¢ be-
tween the shell-plating 2 and the barsaand e.

bar, whlch like that shown in F1

‘sufficient strength in its portion a’ to take the
place of a frame-bar amf

the inner bmnch b"of the cantalwer—-frame 18

__ 2 1s an elevation taken at right angles to
- Fi 1g 1 of ‘the upper . portion of the fra.me'
shown.. -Fig. 3 1s a horizontal section corre-

| eneﬂ

; Mﬁlicsiﬁnﬁ'ﬁied'Aﬁril 24, 1905“3“{31 Na. 357,278, |

1 "-ectmnal elevatlonthe d?tﬁlla of the construc-
| tion where- the stringer-bar extends through

a gap an the outer urunch end Figs. 5 anl 6

| | showing in perspective the bifurcation of the
siding. at \Ilddlesbrowrh in the county of.!
| York England; have mvented Improvements

site bldEb Figs.'7 and 8 are wvieiws: cor

tratine a 1110d1ﬁca,t10n

frame and rd]ffcem parts as seen from op; po-

-60-

The lower upright portion @ and the m—" |

wardly-inclined branch b of the frameshown
i Kig. 1 instead of being formed by a frame-

bar’ and & reverse bar or an equivalently-

formed part are formed by a inain bar a b,

which isa continuous bulb angle-bar of suffi-
cient strength in its portion @ to-take the
'p]ace of both a frame-bar and a reverse bar
cand s slmpiy bent inward at the required
“part in order to form the inner portion of the
| cantaliver, and‘ the outer branch ¢ of the

70

frame, ‘the  inw -ardly - projecting flange of

| Wthh has a gap d to receive the strmcrer-bar .

¢, 1s formed by a separate angle-bar, w vhich is
scarfed or riveted at f to the portlon a of the
main bar a b, so-as to constitute an integral
portion of - the cantaliver-frame. Suitable.

In the frame shown 1n Fig. 7 the lower up-

richt portion a’ and the outet branch ¢’ of
‘the frame, which has the gap d’:to receive
_ the :-.»tr1nﬂ'er-bare are both formed by a main -

par-a’ ¢’, which 1s a contmuous bulb angle-

formed by a separate angle-bar Wﬂ.lCh 1S

75

80

-1, 1sof.

a reverse bar, while

90

scarfed or rwete at o to the portion a’ of the

main bara’ ¢/, so as to constitute an mteo'ra.l |

portlon of the cantaliver-frame, and 18 bent

‘inwardly at the: required part in_order to
form the inner portion of the cantaliver. .

As in the examples described in our: afore-
said apeclﬁcatlo‘n a fore-and-aft box~girder,

“which gives great longitudinal strength to
18 Gonstituted partly by the: portlon o
~of'the shell h,riveted to'the branchesic or.¢’ of

the Shl

95

100

the frames, pa.rtly by a deck:portion 4, sup-

ported by beams 7, and partly:by. fore-and-

aft plating k, wh.w{usnveted*t@ the:branches -
] : , Sta. Sottor Eombn tb ﬂll;e -
stringer-bar ¢, this box-girderbemgsirength-
at. the cantahver ?Fames bmanm‘ema |

b or b a.nd at its bottom:

10§
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corner bracket-plates m or by web-plates and | _extending upwardly from said lower portion,

also by knee-plates n, which support the bot- :

- tom portion of the plating k and are riveted
- both to the branches b or b and to the

‘branches ¢ or ¢’
vided into lengths, as by the web-plates, and |

The box-girder may be di-

- made water-tight, so as.to be available for
- carrying water ballast, if desired.

10

What we claim is— .
1. In & ship construction, main framing
comprising cantaliver-frames in each of which

~there are a lower portion and two branches

20

~ an inwardly-projectin
- .gap, and a branch inc]%

extending upwardly from said lower portion,
namely a.continuous outer.branch to which
the skin of the ship is riveted and which has
flange formed with 2
) _ ning iInwardly toward
the middle of the ship, said lower portion and

 one of said branches being constituted by.a

main bar, and the other of said branches be-

- ing formed by a separaté bar rigidly riveted

25

30.

to said lower portion so as to constitute an
integral portion of the cantaliver-frame, &
longitudinal stringer riveted to the shell and
extending through said gaps, fore-and-aft
gla.tmg riveted to said inwardly -inclinin,
ranches and at its bottom portion to sai

~ stringer, deck-plating connecting-said fore-

and-aft plating to said shell, and transverse
stiffeners between said branches of each can-
taliver-frame, said fore-and-aft plating, said

- deck-plating, the portion of the shell at-

3

h4c

tached to the outer branches of the canta-

liver-frames, and said stiffeners constituting
a water-tight longitudinal box-girder. =
"2, In a ship construection, main framing

comprising cantaliver-framesin each of which
‘there are a lower portion and two branches

extending upwardly from said lower portion,
-namely a, continuous outer branch to which

the skin of the ship is riveted and which has
~an inwardly-proj ectinﬁ

flange formed with a

zap, and a branch inchning inwardly toward

~ the middle of the ship, said lower portion and
‘said inwardly-incliming branch being consti-
" tuted by a main bar which is simply bent to

form said inwardly-inclining branch, and | ir
| and transverse stiffeners between the said

- said outer branch being formed by a separate

- bar rigidly riveted to said lower portion so-as
50 | _
liver-frame, a longitudinal stringer riveted to
‘the shell and extending through said ga{)

to constitute an integral portion of the canta-

S?
fore-and-aft plating riveted to said inwardly-

~ inclining branches and at its bottom portion

65

to said stringer, deck-plating connecting said

fore-and-aft plating to said shell, and trans-
verse stiffeners between said branches of each.
canteliver-frame, said fore-and-aft plating,

said deck-plating, the portion of the shell at-

tached to the outer branches of the canta-

liver-frames, and said stiffeners eonstituting
a water-tight longitudinal box-girder. '

~ 8. In_a ship construction, main framin

comprising cantaliver-frames in each of whic

‘there are a lower portion and two branches

namely an outer branch and a branch inclin-
ing inwardly and upwardly toward the mid-
dle of the ship, said lower portion and one of
said branches being constituted by a main
bar, and the other of said branches being
formed by a separate bar rigidly secured to
said lower portion, plating, constituting the
shell of the ship, secured to the lower por-
tions and to the upper cuter branch portions
of said frames at each side of said ship, longi-

tudinal stringers secured to the portions of

the shell that are attached to the outer
branch portions of the frames, fore-and-aft
plating secured to .the inwardly-inclined
branches of the several frames at each side of
the ship and also to said stringers, deck-plat-
ing connecting said fore-and-aft plating to
said shell, and transverse stiffeners between
the said branches of the cantaliver-frames,
said fore-and-aft plating, said deck-plating,
the portion of the shell attached to the outer
branches of the cantaliver-frames, and said
stiffeners constituting a water-tight longitu-
dinal box-girder at each side of the ship.

4. In a ship construection, main framing
comprising cantaliver -frames in each of
which there are a lower portion and two
branches extending upwardly from said
lower portion, namely an outer branch and

a branch inclining inwardly and upwardly

toward the, middle of the ship, said lower

ortion and said inwardly-inclined branch
eing constituted by a single bent bar and

| said outer branch being formed by a sepa-

rate bar rigidly secured to said bent bar,
plating, constituting the shell of the ship,
secured to the lower portions and to the
upper outer branch ﬁortions of said frames
at each side of said ship, longitudinal string-
ers secured to the portions of the shell that
are attached to the outer branch portions of
the frames, fore-and-aft plating secured to
the inwardly-inclined branches of the sev-
eral frames at each side of the ship and
also to said stringers, deck-plating connect-
ing said fore-and-aft plating to said shell,

branches of the cantaliver-frames, said fore-
and-aft plating, said deck-plating, the por-
tion of the shell attached to the outer
branches of the cantaliver-frames, and said
stiffeners constituting a water-tight longitu-
dinal box-girder at each side of the ship.

5. In a ship construction, main framing
comprising cantaliver-frames each of which

i is constituted by a main bar bent to form an

upwardly-extending lower member and an
inwardly-inchned ugper member, an upper
outer member, and transverse stiffening
means rigidly connecting said upper outer
member to said inwardly-inclined member

‘| plating secured to. the lower members anci

upper outer members of said frames to con-
stitute the shell of said ship, longitudiz:l

70
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- shell at opposite sides of the ship, fore-and-
~aft plating secured to the inwardly-inclined

portions of said frames and at its bottom to

each stringer, and deck-plating connecting

- sald.fore-and-aft plating to said shell, the

fore-and-aft plating, deck-plating, the por-

.tion of the shell attached to the upper outer

members of the cantaliver-frames and the

stringers and transverse stiffening means,

~constituting at each side of the ship, a water-
. tight longitudinal box-girder. -

6. In a ship construction, main framing

comprising cantaliver-frames each of which
1s constituted by a main bar bent to form an |
“upwardly-extending lower member and an

inwardly-inclined upper member, an upper

~ outer member, and transverse stiffening

- means rigidly connecting said uppep outer

20 member 'to said inwardlyv-inclined member,

plating secured to the lower members . and

~upper outer members of said frames to con-

-aft platin

30
- -members of the frames and a lower out- |
wardlyv-extending portion secured to the
- stringer at the corresponding side of the ship,
- the fore-and-aft g

portion of the shell attached to the upper |
outer members of the frames, the stringers |
. and the stiffening -means, constituting, at |

35

stitute the shell of said ship, longitudinal

stringers secured to the inner side of said

shell at opposite sides of the ship and ar-

.ranged above the junction of the lower and.

upper portions of -each main bar, fore-and-
_ g com({)rlsmg an - upwardly and
Inwardly inclined’ portion secured to the

upper sides of the upper inwardly-inclinzd

' _cfeck—plating, the

plating,

| stringers secured to the inner side of said | each side of the ship, a water-tight _lon'gitu-

dinal box-girder. I
7. In a ship construction, main framing

comprising - cantaliver - frames in each of-
‘Which there are a lower portion and two

bsanches extending upwardly from said
lower portion, namelyv a continuous outer

branch to which the skin of the ship is rivet-
ed and which has an inwardly-projecting
flange férmed with a gap, and a branch in-
clining inwardly toward the middle of the
{ shap, said lower portion and said inwardly-

inciining branch being constituted by an

angle-bar, which is simply bent to form said

inwardlv-inclining branch, and said outer
branch being formed by. a separate bar
rigidly riveted to said lower portion so as to
constitute an integral portion of the canta-

iver-frame, a longitudinal stringer riveted:

to the shell and extending through said gaps,
fore-and-aft plating riveted to said inwardly-
imeclining branches and-at its bottom portion
to said stringer, deck-plating connecting said

40

50

60

fore-and-aft plating to said shell, and trans-

| verse stiffeners between said branchesof each
cantahiver-frame, said fore-and-aft plating,

said deck-plating, the portion of the shell

attached to the outer branches of the canta-
liver-frames, and said stiffeners constituting
& water-tight longitudinal box-girder.

- Signed
1905. L L
o GEORGE MITCHELL HARROWAY.
- WAINMAN DIXON. -~
Witnesses: - .~
GEORGE BamixeTrox PrICE,
ALEX. Ripgway I

at London this 14th day of ‘;41;151‘11: I.




	Drawings
	Front Page
	Specification
	Claims

