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- TELSEY a citizen of ‘the United States, resid- |
- ing in the city of Ca,mden in the county of

. certain new and useful Im provements in Ves-
- sel-Hulls, of whleh Lhe followmrr is a speuﬁ-
. cation. =

10

30
~ 8uch structural shapes of special c'onforma,- -
D 'tlon, as hereinafter fully set forth. RN

~ my invention, the quantity of material used
on its top hlll@‘i and outer halves of the deck

~and thus use the shell
| recewed direct from the mills without reroll- |
Ing to a 3pecml form, all as heremafter fully

45 employed as either sailing or engine-driven
.~ vessels, or barges .:md as f:etghb or pftssenger |
- boats.

No 735 637. ..
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| SPECIFICATION mrmmg part oi Letters Patent No, 735 637 da.ted Augusﬁ 4 1903 .

Apphca.tmn ﬂled J une 6 ; 1902

Serml No. 11‘0,530. (No mndal) |

To all wfwn'b it may concern: -
Beit known that I, HENRY NEWTON WHIT-

Camden, State of New J ersey, have invented

I

tionate merease in load or ear rying capacity,

| or an inerease in speed with given power.
"A vessel hull embodying myinvention will

be espeelally advantageous in carrying car-

In the'eonstructlon of Vessel hulls of steel

or iron, as the same have been hitherto built,
the extenswe area of curved surface ex1st1ng

in such structures has made it necessary to-
employ a large number of variously shaped |

- frame members and plates, the cost of work-
- ing which, it being" necessa,ly
- heated and specially bent in. a,pplymﬂ' them

. tothe structure, has been- very conmdemble,
~ and oceasioned correspondmw mcrease in the
o GDSt of constructmn .

20
produce a metal hall equal in all essential
~particulars to vessel hulls' as. heretofore in

. . use, but of reduced cost,’and I carry my in- |
~ vention into effect by prowdlng a vessel the
- 25

. posed. of straight. or approximately straight
- steel or iron 3tructurd1 shapes not specially |
- bent, but assembled in the framing as they

to. ‘have them

It is the priwme ob,]'e(t: 'ot' my lnvenmon to

frame of 'which is. in part or altogether com-

may be obtained direct from the mllls with-
out reheatmg, and is, to enable the use of

I further carry my- invention into effeel; b

- the employment of- steel or iron shell pla,te -
35
. section, onf the framing as above deqerlbed

lying flat or d.ppI‘OlethIY flat in transverse

p]ate material as it is

set forth.

Vessel hulls made in accordance wnh my
mventwn,and which, obviously, may be built
at very much less cost than steel oriron hulls- |
of the character heretofore in use, inay be

In a Vessel LOﬂSt]‘llCtGd in dGGOIdM’lCG w1th

will be greatly reduced, thus further saving |

form compr ehend?

welght which, of cour.se, mvolveq a propor-f

55

goes of grain, coal, oil, or such other com-

madlties as are carrled in bulk, and more or

| less lla,ble to shlft in the movements -Df the

veqsel
In the accompanymg drawmgs | show and

“hereéin I describe, a vessel frame or hull em-
Such drawing and
~description, however, set forth only the gen-

‘bodying my lnvenmon

50

eral features of construection and arrange-

‘ment,

It is to be understood that any pre-
ferred arrangement of internal eonstructwn;

may be resorlsed to in connection with my

invention, and that the invention' relates

{ broadly to general features of ‘eonstruction .

and arrangement of the ftammg and skin

rather than to detalls Whlch may, of course,“

‘be varied infinitely.
Brleﬂystated mylment,lon in 1ts pleferred

-"jthe eonstructlon O

75

the provision of a hull,
which is such that the
.profile line, in transverse section, instead of
beingof the usual continuously curved form,
is made-up, so to speak, of a plarality of

80

‘straight or dpprommate]y stralghb coiurses |

;"_meebmg at knuekles. |
In the accompanymg dmwmgs

Figure 11 is a view in side elevation of the

. Figure I is a view in front elevatmn of a' o
,_.half hull embodymg my invention.

:-fmward pOI‘thﬂ ot‘ a, hull embodymg my in- .

VBI]UOII

Figure III is a pla.n view of the forwa,rd.'
"poruon of a. half hull embodylng my lmven--

tlon
- Figure IV is a view, from the rea,r, _or
_--half hull embodymg my invention. .

Figure Vis a view in side. elevation of the

'_after portlon of a hull embodymﬂ' my mveu-
tlon o

Figure VI is a
tlon of a half hull embodying my invention.

=9¢'_:"

plan view of the after por-

‘Figure VII is a transverse sectional eleva-' |

uon ﬂ.mldbhlp, of a hull embodymg my m-
ventmn |

100

Figures VIII, IX, X, and XI, are respec-f--._ |
tnely tmnwerse sect,mna,l elevatmnal views

the cosb of eomnuot‘,mn ftml Iessemn'r Lhe | nf lhe lml[" Imll shown m I‘xgmes I, II,. and“_:




5

1O

=

735,837

111, ‘section being supposed on the dotted | nected with the trunk mde frame bars ¢ and

lines 8, 9, 10, and 11, of Figures Il and 111.
Figures XII, XIII, XIV, and XV, are re-
spectively transverse sectional elevational

views of the half hull embodying my inven-

tion shown in Figures 1V, V, and VI, section
being supposed on the dotted lines. 12 13, 14
~and 15, of said Figures V. and VI,

Slmll&I‘ letters of reference mdlcate COrre-
Spondmg parts. |

In the accompanying drawmn‘s

- As shown in the construction represented,

a, see especially Figure VII, are a series of

Ir'5

20

transversely extending structural shapes,
hereinafter termed the bottom frame bars,
which, in connection with suitable floor plates
~and reverse bars at.the top edges of said
plates, as clearly shown in said Figure VII,
constitutes the framing for the bottom of the
vessel. The frame b_a,t's, a, in the midship
portion of the vessel, are in approximately

~horizontal position, and, in the vicinity of

the respective ends of the structure, incline
upwardly from the center line. The reverse

25 bars throughout the length of the vessel, are

20"
35
4;:
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55
60

65

preferably in horizontal position.
the frame bars a, and the 'associate_d floor
plates and reverse bars, it is manifest that
‘heavy channel bars, I- beams or bulb bars,
could be employed The fra,me bars are

- shown as made in two sections, extending

“from the center line to the respeetwe bllg
frame bars.

b represents a series. of structural shapes
or frame members, hereinafter termed side
frame bars, which constitute the frame. of

‘the side walls of the vessel, said side frame
bars being in the midship region of the .ves-

sel, arranged prefembly in perpendicular
position.
Such of the series of side frame bars as ex-

ist in. the vicinity of the respective ends of

the vessel are somewhat inclined as shown.
¢ represents a series of structural shapes,

hereinatter termed bilge frame bars, which

extend from the outer ends of the bottom

frame bars a to the lower ends of the side

frame bars b, the connections between the

- ends of the bilge frame bars and the adjacent

ends of the bottom frame bars and sideé frame

bars, respectively, being made in any pre-
~ferred manner.

The m&kmg of such connec-
tions 18 a matter within the skill of any work-
man Verqed in the art of building ] iron strue-
tures.’

In the midship region of the vessel the bilge
frame bars ¢ ha,ppen to be arranged at an
angle to the horizon which is more acute than
the angle to the plane of the horizon at which
the bllge frame barsin the vicinity of the re-
spective ends of the vessel are placed.

d represents a series of structural shapes

‘hereinafter termed back frame bars, which
extend from points in the vicinity of the up-

per ends of the side frame bars b inwardly
and upwar dly to a point whero they are con-

Instead of

_aorted to.

also the tie bars f at the base of the trunk.
g are bracket plates, conveniently of ap-

proximately triangular form, disposed above

the outer ends of the back fmme bars, and -
serving not only to firmly tie said back frame
bars to the side frame bars, but also to afford

a support for the plates of the side decks h.-

The top edges of the bracket plates g are

 slightly pitched outward. The side decks A

afford a convenient place for sta,ndmg in the
handling of lines while the vessel is in har-

bor, hold the necessary bitts, chocks, &ec., and
in them may be formed or provided small

hatches, if considered adwsable, for fuel or
cargo.

FAS;

75

80.

The trunk side frame bars e would in an

average vessel have a rise of from three to
five feeb above the back frame bars, and said
trunk side frame barsconnect at the top with
the trunk deck bars 2. The trunk, however,
may be entirely omitted and decking thrown

across the ties f.

J are the knuckles at the JIIHOMOHS of the
bottom frame bars with the bilge frame bars;.
k are the knuckles at the junctions of the
bilge frame bars wita the side frame bars; m

are the knuckles at the jnnctions of the side

frame bars with the side deck and back
frame bars; n are the knueckles at the junec-

85

90

95

tions of the side decks with the intermediate

portions of the back frame bars; o are the
knuckles at the junction of the inner ends of
the back frame bars with the trunk side frame
bars and the tie bars f; and p are the knue-
klesat the junctions of the trunk side frame
bars with the trunk deck frame bars ..

The foregoing description sets forth the
main armngemeuts of the framing amidships

100

1G5

and for a region extending fore and aft fora

Lu co length of the vessel.

The lay of framing In bransverse se(.tmnal
elevation .is in stmlght or approximately
straight lines from knuckle to kanuckle. I
employ the term ‘‘approximately straight,”
as covering a structural shape of iron or steel,
to which has been imparted such slight cur-
vature as may be given to such shapes of
steel or iron while in a cold condmon —an

| object of my invention being the employmenb

of structural shapes witheut heating them to
make them conform to a given pattern.
The structural shapes, as they are termed,

may be of any selected sections and dimen-

sions.
of a smﬂle integral bar, or of a plurahty of
bars, sultably unllsed |

I show in the drawings a system of inter-

nal bracing or framing, made up of vertically
and hmiz.ontdlly extending bars q. I make

| no claim to this system, and any preferred

arrangement of internal bracing may be re-

VII wherein the trunk side frame bars e are
shown as extensiouns of certain of the mem-
bers ¢ is not of the esseuce of my construc-

110

I15

120

Individual frame bars may be made-
125

The arrangement shown in Figure

130
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tion, and said .tpun-kisid.e f_lrame _ba;rs'l'iivhe'ii
employed may be placed in any desired ar-
rangement and supported on any desired in-

ternal stracture.

From a consideration of the drawings, it will |

be understood that, in a vessel embodying my

invention in its preferred form, the custom-
ary convex, concave, and reverse curve con-

structionsof the framing at the bow and stern
are dispensed with. S

It will be noted in Figures I, II, and IIT, |
which show the outline of construction from

the midship section or bodv to the stem, that
all knuckles disappear before striking the

stem bar, and it will be again noted in Figures
IV, V, and VI, which show the outline of con-

struetion from the midship section or body

to the stern, that all knuckles disappear be-
fore striking the stern frame, except the one -
 abt the tuck. By the “‘tuck” is meant the
point in the stern of a vessel, where the fram-
ing and plating flare from

form the upper part of the storn.

struetion up

- 30

35

LBy reference to the Figures I, II, III, IV, V,
and VI, which show the outline of construc-
tion of the entire vessel, it will be seen that
tre lower portion of the midship section con-
to the knuckles

fair longitudinal lines. By reference to the
same figures it will be seen-that the upper

portion of the construction of the midship
sectlon, from the knucklesg to the trunk, and

which includes the side deck and the in-
clined back, extends without material change

' fore and aft, until it intersects so to speak,

the bow and stern construction, forming the |
knuckles r, s, Figure II, and ¢, u, Figure V.,

The poop v, bridge-houses ¢, and forecastle

- %, may be and are shown as constructed of

the same width as the trunk and constituting

_continuations of it. The construction of the
~forecastle is shown in Figures VIII, IX, X,

45
o

55

~understood that I may build the stern

and XI, and the construction of the poop is

shown in Figures XII, XIII, XIV, and XV.
- The construction of the stern above water

18 shown by Figures X111, XIII, XiV,and XV,
- and the outline of construction Figures 1V,

V, and VI, would have generally the charac-

teristic of being pointed on the deck line aft, |

instead of round and the further characteris-

tic of not having the overhang behind the

sternpost, which is us nal in vessels built for
the hereinbefore named purposes, but it is

water in any preferred manner.

In the construction of a vessel according to

~ this invention, the knuckles may, of course,
6o

be either angular or rounded in section, .

“In the construction of a vessel according to | 1ge | )ars, and _
‘the bottom frame bars is such that an end of

- thisinvention, intended foroilorliquid eargo,

~ the eustomary method of substituting a cen-
ter-line fore and-aft bulkhead for the center-
line fore and aft line of stanchions would be
resorted to. It is also noted that the vessel |
~may be constructed with the ordinary inner |

the stern post to.

) | S g extends fore
and aft without material change, and merges
into the construction at the bow and stern in

above |

ments, without affecting the spirit of this in-

vention. The drawing happens to illustrate.
‘asingleand nota double bottom construction.
The engine and boiler rooms and fuel bunk-
ers in these vessels when intended to have
‘steam power may be in the stern behind the |
75

crew’s quarters, passengers’ cabins may be
forward, amidships or aft according to eir-

cargo space or amidships. The officers’ and

‘cumstances. ..
up of approximately
8o

In a frame made

| Straight structural shapes arranged without
“heating in transversely extending courses,—
‘1n connection, of course, with suitable longi-

| or double bottom or not, according to require-

70 .

tudinally extending frame members Y ar-

‘ranged in any desired relation to Lhe' said
transversely extending straight structural-
‘shapes,—inheres very great and Important

economic advantages in the construction of

the frame itself.  Incident to such construc- . _' .,
tion'is the further very great and important L

advantage that the shell plate z applied to

. . _ _ 90
sald frame, may be applied in the form in
which it is received from the mills, except for

such straightening out of buckles as may be

‘necessary at the yard., = |

~ The skin of the vessel is in fact made up of

05

longitudinally extending steel or iron plates

termed shell plate z, which may be applied in
the overlapped arrangement indicated.in the

drawings, andriveted to the frame in any de-
~sired manner. It will be found advantageous
to so apply the metal plates that their lon-.

gitudinally extending laps do not coincide -
‘with the knuckles or joints at the meeting -
| ends of the transversely extending frame
bars, so that each knuckle may be covered or

~ As will be understood from a comparison
of Figures VII with Figures I, I, 111, VIII,
IX, X, and X1, the bottom frame bars become
| Sucee'SSivelj—"shm*tgr In the region of the bow
of the vessei, and the respective ends or
halves thereof assume an upwardly extend-
ing angular position so that when the region

100

105

1IO

in the viecinity of the section line 9 (FigureII) .

is reached, said bottomframe bars may be

‘made as integral continuations of the bilge

frame bars, and said bilge frame bars as in-
tegral continuations of the side frame bars,

said botitom frame bars, bilge frame bars and

side frame .bars at a point close to the bow

ures IV, V, VI, XII, XIII, XIV, and XV, it

bilge frame bars, and the respective ends of

a bottom frame bar and a bilge frame bar, at

the section line 13, are so nearly in line with
each other and with a side frame bar that all

:”5

120

being arranged in an approximately straight
“continuous line at an angle of about twenty -
degrees from the vertical. 7
- Ifrom a eomparison of Fignre VII with Fig-

. £25
will be seen that.in the stern portion of the =
‘vessel, the inclination of theside frame bars,

130

three of said members may be formed as a
single integral bar, the side frame bar and



4

 lodge.

wl i

the bilge bar forming, howevet, a concavity ]

owing to the overhanging of the side frame

bar, said concavity becoming more marked

at the section line 14, while at the section
line 15, the bottom frame bars have reached
the vanishing point. |

The exterior faces of the seriesof side frame
bars, of the series of bilge frame bars, and of

the series of back frame bars, and of the bot-

tom frame bars, are throughout the main body

of the vessel arranged so that each series is

‘at an angle with respect to the adjacent se-

ries, the result being that the exterior of the
hull of the vessel presents the aspect (the
plates, of course, attached to the bars follow-

ing their conformation, except, of course,
“where said plates formn the side decks, being

attached to the side deck brackets) of a se-
ries of facets or panels, approximately flat in
transverse section, and the back frame pan-
els, side panels, bilge panels, and boitom
panel or panels, extend forward and aft, with

‘but little change in the relation of one panel
“to another, except at points at the bow and
‘stern where the special bow and stern con-

struction illustrated in the drawings may be
resorted to. |
It will be seen thaft

while the vessel con-

structed. in accordance with this invention

has the advantage of a seaworthy bow and

stern it has alsotheadvantageof having none

of the usual decks upon which water would
‘Its unusual strUctﬁral'pla_bing allows an in-
crease in strength and a large reduction in

the quantity of material used.

The vessel as above desceribed 1s intended
to be constructed of steel, or iron, and. built
for a steam or sail vessel or barge for the par-
ticular purpose of carrying cargo or passen-
gors. o . - |

When in the claims I refer to vessels of iron
or steel, I refer to vessels the frame bars and
shell plate of which are formed of iron or
steel or their alloys, and when I refer to the
framne bars, I intend such term to cover-beam-
like or bar-like structures of iron or steel,
or their alloys, straight or approximately
straight, of the character termed in the art
structural shapes. |

Having thus described my invention, 1

claim—

1. An iron or steel vessel hull, embodying
a series of transversely extending bottom
frame bars, a series of side frame bars, the
lower ends of which latter exist a consider-

“able distance above the bottoin frame bars, a

series of bilge frame bars formed separately

from and extending from the bottom frame
bars to the side frame bars, the bottom-frame

bars at.the midship region of the vessel being
approximately horizontal, the side frame bars
at such region being approximately vertical
and the bilge frame bars being at such region
at a suitable angle to extend from the bottom
frame bars to the side frame bars, knuckles
being formed at the junctions of the bilge

785,887

frame bars with the bottom frame bars and
side frame bars, said frame bars having shell
plate applied thereto. |

2. A steel or iron vessel hull embodying, in
its construction, a series of straight or ap-
proximately straight approximately vertical

‘side frame bars, a series of transversely ex-
tending bottom frame bars, and a series of
straight or approximately straight bilge bars.
formed separately from and arranged De-

tween said.side frame bars and said bottom

| frame bars, and arranged at an angle to both,

and shell plate applied to the exteriors of said
bars. | I | | |

3. A steel or iron vessel hull embodying in
the construction of its body portion a series
of approximately vertical side frame bars, a
series of inclined back frame bars, and side
deck brackets, said side bars and back frame

bars consisting of straight or approximately

straight structural shapes formed separately

but connected together by suitable means,

substantially as set forth. | o
4. In a steel or iron vessel hull, in combi-

1 nation, two series of vertically disposed side

bars, two series of back frame bars, said back

| frame bars terminating at the outer ends be-

low the upper ends of the side bars, suitable
supports for the inner endsof said back frame

70

75

30

9o

95

bars, said back frame bars and said side

frame bars consisting of structural shapes,

and metal covering plates applied tosald bars.

5. In a steel or iron vessel hull, in combi-
nation, two series of vertically disposed side

frame bars, two series of back frame bars,

said back frame barsterminating at the outer
ends in the vicinity of the upper ends of the
side bars, suitable supports for the inner ends
of said back frame bars, the inner ends of the
back frame bars being considerably above
their outer ends, metal plates applied tosaid

| side frame bars and to said back frame bars,
a portion of the covering formed by said

1CO

105

IIO

metal plates, extending over the outer ends

proximately horizontal position to form a side
deck. |

6. A steel or iron vessel hull the body por-
tion of which is made up or composed of the
bottom, bilge, and side panels, each panel be-
ing composed of a series of transversely ex-
tending approximately straight structural
shapes, the shapes of each series being formed
separately from the bars of the adjacent se-
ries and united thereto by suitable means, and
metal shell plates applied to all said shapes.
- 7. A steel or iron vessel hull the middle
body of which is made up of the bottom, bilge,
and side panels, united with any suitable lon-
gitudinally extending frame members, each
of such panels being composed of a series of

straight or approximately straight structural

shapes, and metal shell plates applied to the
extorior of said shapes, the structural shapes
of each series being formed separately from
and connected 10 those of the adjacent series

| by any suitable means.

of the back frame bars being arranged in ap-

115

[20

125

130
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‘mately Stl&lﬂ'hb in t1 ansverse sectlon and are

20

25

B Shaped relation and which, forward butin the |
region of the stern fla,me, are each com poqed,
of a series of panels flat in transverse section’

and havingknucklesat their Junetlouq, which .|
381des of Whlch in trdnsversa sactaon at the

A Steel orir on veqsel hull the mlddle pm -

'tmn of which comprises the bottom,bilge, side,

and back frame, panels, each pa,nel bemu'

_composed of a series of tlanwmsely e:x,tend-.

ing structural shapes, the members of each

‘series being formed separately from and suit-
ably umted to but arranged at an angle with
reference to the shapes of the adjoining se- |

ries, suitable longitudinally extending frame
members connected with said tranversely ex-

tending members and metal shell plates ap- |
plied to the extenor ot‘ eald tranwersely e*&:-‘
tending shapes.-

9. Asteeloriron V@E:SB] thelespectwe bldes
of which at the bow are stmlﬂ'ht Or approxi-.

shaped relatmn and Whl(,h to the rear of the
stem bar and forward of the. midship region,

are each eomposed of a series of panels flat

in transverse section and havmﬂ' knucklesat

their junctions, which. panels melge mto the

m1dsh1p section of the vessel.

10. A steel or iron vessel, bhe lespeebn e'

sides of which at the stern are straight or ap-
proximately straightin transversesection and
are inclined to each otherin approxunatel y.V-

~ panels merge mto the mldshlp section of the
‘vessel.

35 1

11. A steel or uou vebbel hu]l embodymﬂ'

in its construction a series of =31de frame bars, |
‘consisting of straight or apprommately'

~ straight structural shapes, a series of back

" 40

- 50
~ back frame bars, but in the region of the |
outer ends of the back frame bars extendlngr

in an apprommately horlzontal plane to form

- 00

frame bars, consisting of straightor approxi-
mately straight struetural shapes and ar-

ranged at an obtuse angle to the side frame
bars first mentioned and with their outer
ends below the upper ends of said side frame

bars, connecting devices for theadjacent ends
of said side frame bars and back frame bars, |
and extending above the level of the outer
ends of said back frame bars, and shell plate
- applied to the exteriors of sald side frame |
bars and back frame bars, following the con- |
tour of the said side frame bars and the con- |

tour of the upper and inner portions of the

" a Slde deck..
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120 A steel or 11011 Vebsel hull embodymg_
in its construcblon a series of 51de frame bars, |
| apprommate] y:
.- straight structmal shapes, a series of back
frame bars, consisting of straight or approxi- |
mately stralght str uctural shapes and ar-
- rapged at an obtuse angle to the side frame

consisting of . straight or

~ bars first mentioned and with their outer
ends below the upper ends of said side frame

- bars, bracket

plates connected to the a,d,]a.,-
cent ends of sald side frame bars and back

]

|

]
f

1
:

|
|

|

the onter ends of s(ud back t‘lame bms and

‘shell plate applied .to the exteriors of said

side frame bars and back frame bars follow-.
ing the contourof thesaid side frame bars and

_:75

‘the contour of the upper ‘and inner pOI‘thnS_
of the back frame bars, but in the region of
‘the outer ends of the back frame bars extend-
ing in an approxlmately horizontal p]a,ne to.

form a side deck, said bracket plates forming

75
a support for the Ehell plate whleh constltutes o
! the side decks. -

13. In a steel or 1r0n vessel hull in eomb1-- |

I'nation, two series of bottom frame bars, two
series of bilge frame bars, two series of side

30’

frame ba,rs, two: series - of back frame ba,rs,

two series of side deck brackets, two series of
mde trunk frame: bals, a series of trunk deck
frame bars, said bars .each consisting. of a

transvelse]y extending straight or approxi-

85-

mately straight strucbural sha,pe, the bars of -

each series bemg at an angle with respect to
the bars of the two ad,]acenl: series, knuckles-
being formed at the junction of- the bars of -
,each series with the bars of the adjacent se-
ries, metal shell plata applied to the exterior
{1 of .-1.11 of said series of frame bars, and longi-
tudinally extendmg frame bars combined and |

arranged in any desired manner with said

transversely exteudmg fmme ba,rs, substan-

tlally as set forth. -

9.0

95

14. A steel or 1ron Vessel me respecbwe

{ bow, are stralght or approxuna,tely straight
-and mehned to each other in approximately
‘V-shaped relation, and which to the rear of -
‘the stem bar and forwa.rd of the midship re-
gion in transverse section are made up of se-
‘ries of flat panels having knuckles at their
| 103
| ship section of the vessel, said. panels each
‘consisting of a series of struetumal shapes.at -
‘right angles to the longitudinal axis of the
vessel: and covered by shell plate. -
15. A steel or iron vessel, the: respectwe-
‘sides of which in transverSe section at the

junctions, which panels merge into the mid-

100

110

bow, are straight or applommately stra,lght- s
and inclined; to each other in an approxi-
mately V-shaped relation, and which, to the

rear of the stem. bar and fomard of the mid-
_I.Shlp reglou in transverse section, are made
up of series of flat panels having knuckles at

115

‘their junctions, which panels merge into the -
| midshipsection of the vessel, said panelseach
| eonsisting of a series of structm al shapes .cov-

‘ered by shell plate.

120

16. A steel or iron #' SSel Lhe respectwev N

sides of which in transverse section at the
‘stern, are straight or apprommately straight
__'-a,nd 1nclmed to each other in approximately
IR shaped relation and each of which forward
of but in the region of the stern frame in

125

transverse section is composed of a series of -

flat panels having knuockles at their jane-

tions, which panels merge into. the midship

130

porblon of the vessel, said panels being each
frame ba.rs, and e:xtendmg above the level of composed of a, seues of strmght or approm-‘-_ -
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mately straight structural shapes extendmg | of transversely extending frame bars or mem-

transversely of the longitudinal axis of the
vessel and covered by shell plate.

- 17. A steel or iron vessel hull the middle
portion of which comprises the bottom, bilge,
side, and back frame, panels, each panel be-
ing composed of a series of transversely ex-
tending structural shapes, the members of
oach series being formed separately from and
suitably united to but arranged at an angle
with reference to the %hdpes of the a,d;lom-
ing series, suitable longitudinally extending
frame members connected with said tla,ns-
versely extending members and metal shell
plates applied to the exterior of sald trans-
vorsely extending shapes, said shell plates
forming side decks in the region of the outer

" endsof the back frame bars, and suitable sup- |

ports for said side decks.
- 18. A steel or iron vessel the lower portion

of the midship region of which is composed |

bers formed of straight or approximately

straight structural Ga’.ha.pest, metal shell plate
apphed thereto, said frame bars being ar-
ranged 1n mdependent series, the members
of eaeh series being formed separately from

and arranged at an angle with respect to the

members of an adjacent series, certain of
said members being arranged to form the
bottom of the vessel certain of them to form
the sides of the vessel, and certain of them
to form the bilge of the vessel intermediate of

- the bottom a.nd sides.

25
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In testimony that I claim the fmeﬂomﬂ' a8 35

my invention I have hereunto mgned my
name this 3d day of June, A. D. 1902,

UENRY NEWTON WHITTELSEY.

Iin presence of—
5. SALOME BROOKE,
THOS. K. LANCASTER.
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