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1,020365.  SHIP CONSTRUCTION.

sert R, Ououam, Cleveland, Ohio,

~ Dec. 23,1910, Serial No. 599,041,
Lo all whom it may concern: -

_Bo it known that T, Joskrn R. Oronam, n:
citizon of the United States, residing ut
Clevelnnd, in the county of Cuyahogn and:
3tate of Ohio, have invented certain new and |
useful Tmprovements in Ship Constructions,
of which the following is a specification.

This invention relates to the construction
of steel ships or vessels, especially those of
great length and breadth; as it scems that
Inrge vessels of the future will have a greater
ratio of length and breadth in proportion
“to depth than is now common.  The tend-
ency of this relntive incrense is (o augment
the tensile stress on the upper part of
hull and to increase the compressive stress
on the lower part of ndl. To efliciently re- !
sist this increase it seems desirable to in- |
crease the members primarily contributing |
to the longitudinal stiffening of the hull.

To economically accomiplish this desid-
erata, with stronger transverse members, :
than are generally adopted in ships con-
structed on what is denominated the longitn-

Jo-

Filed

dinal svstem, is one objeel of my invention, !
moreover, as great length and breadth tend
(e lower the center of gravity abnormativi
anather objeet s to raise this eenfer by |
nean< of wpper water-hatlast tanks or chum-
Lors, nivl to inerease the strength of the hall
with the construction of these compnrtments,
Autharitative exeeption has been taken hoth
aith reference ta elissic nnd modern Tongi-
tudinal ship-construetions, on the ground
that the transverse strength has been unduly
Stnpaired by foo nel entting or notching
of the transverse web-frame bars and mar-
gins of plates, to seenre, or maintain, the
unimpaired  strength of  the longitndinal
fromes or girders. ' .
The primary object, therefore of my in-
vention is to maintain the full strength of
the bars of the transverse web frames or
nrehed givders, while only slightly weaken- .
ing the structure by perforating the web-
plates to secure direct skin or metallic con-
nections for my longitudinal  frame  or
givder bars, which ave slightly notelied to
ndinit, ar Lo pass over, the web plate mar-
ging anil bars. T also ancrense the strength
ot the sides nnd the upper bottom, by inner,
and upper, longitndinal bars respectively,
nnd 1T further support the water ballast
tanks henenth the ({c(‘k stringer plates in the
npper wings, and strengthen the decks by
augmenting the strength of the arched
givders abont their central portion and by
lengitadinnd plates or bars .attached to n
virder deele, and {o the main deck, which is

1

-supported by notched longitudinals and by
i perforated transverse girder web plates with
-solid bars.

As, next to the deck stringer plates
_nbreast of large hatchways, the bilges are
cmest severely stressed, T extend my web
. fran:es nlmost straight down onto the bilge
“plates, to which they are strongly attached.
{On the inner margin of these web frames !
solid longitudinal bars are attached, and to
these is secured the inner skin, extending
fore and aft throughont the holds, down on
n line nearly perpendicular to the bottom:
the lower plates of this inner skin bein
conneeted to the shell and made strong nnﬁ
watertight by bars and plates which form
a part of the structure of the outer walls of
the double bottom. - The inner skin will sup-
port and strengthen the upper water ballast
thambers,

This invention may be snid to consist in
the novel construction and combination of
'mrls hereinnfler described and illustrated
1y the accompanying drawings, which indi-
cate one form by which my invention may
be earried |into effect. ;

Figure 1, represents a transverse view of
- & bulk cargo vessel with ballast tanks in the

, . hpper wings, supported by an inner skin,

ported by an intermediate transverse webh
plate. Fig, 2, is nlso a transverse seetion
showing a main teansverse web frnme and
i neched givder, with n girder deck between
prirs of hatechways and improved side wa-
ter batlast compartments. Mg 3, is a par-
tinl longitudinal section showing a Grans-
verse bulkhead, web frames; neched girders
and a deep double hottom having water hal-
last tanks, g, 1, is o fengmentary hori-
zonlal seetion showing the perforations of
the main (ransverse web plates; anotehed,
or slotted longitudinal member, o strength.
ening or filling bar, and an inner longitn-
dinnl member conneeted to the inner skin,
Iig. 5, is a fragmentary view of an arched
girder plate perforated for the receplion
of the nut(‘.heg longitudinals, nnd punched
for brackets. TFig. 6, is n vertieal sectinn
near the center of an arched givder plote.
U Fig. 7, is a fragmentary view betweero n
1 pir of hatchways showing the raised girder
" deek, whick is supported by continuous and
intercostal langitudinal plates and bars, and
‘n transverse deck gin}vr riveted thereto,
with an arched givder perforated for the
- notched and abutted longitudinals fitted be-
low. Fig. 8, is n fragmentary longitudinal
section of same. Fig. 9 is o fragmentary
view of a main transverse weh plate before
the bara are fitted, showing perforations for
the reception of alternntely notehed longi-
tudinals, and bracket rivet holes for seetn-
ing (the ends of abutted longitudinals, g,

i
iI and n donble bottom with longitadinals sup-
|
I
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10, is a fragmentary section showing n
notched longitudinal and perforated web
plate attached to the shell platin )
15 a fragmentary transverse section showing
the notched, and the ends of the abutted lon-
itudinals, respectively, web-plate and bars,
racket-plate and strengthening bars.  Fig.
12, shows joggled shell plate connections,
intermediate transverse girder and butt
cover plate, or bar, connecting the urpcr
bottom plates, between the longituc
members. Fig. 18, is a sectional view show-
ing longitudinal members secured by bracket
plates; also ties or struts. Fig. 14, shows a
joggled bar. L

Similar letters refer to similar parts
thronghout the several views.

In this novel construction the deck of the
ship or vessel is marked \. The raised deck
B, %ctweon pairs of hatchwavs, The shell

or skin, forming the sido walls and Lottom,

plntes C. The bottom, or outer hottom 1.
The upper bottom E, is supported by lon-
gitudinally extending bars resting on, and
secured to the unnotched and unperforated
upper edge of transverso web plates with
‘bars F, and is further secured by
bars G, embracing these longitudinals and

the_notohed longitudinal frames riveted lo;

the lower bottom (D), and conneected (o
the transverse members b
and bars 1L The upper wing chunihers are
marked T, Side water hallast chinmbers .
Doable hottom chambers K. Arched gird-
ers [ Givder, water ballast, deck (‘.ﬁnm-
hers M,

‘The longitudinal frames or girders, which
T my call “longitudingls,” ace marked N,
ntil the solid longitndinal members . The
natches in the longitudinals are marked 0,

Perforations of plates, clear of the hars anel
near to the - auter marging of plates, P,

Strengthening, or filling hars, within the :
Joggling of shel) plating

perforations, Q.
R. 'The inner skin is designated S. The
nin transverse iembers, made up of bars
T, and plates U, are ealled web-frames.
The intermedinto trnnsverse members be-
tween the web frames, are marked V.
Keelson plates W, Shelf plates X. Jog-
gled nngn bar Y. Plate liners . Trans-
verse bullkhend =

My web plates are not notched, hut have
sulirfymnrgins for the full molded depth of
the sol
cases o little more, for when the shell plates
are neither joaeled noy donbled, the weh
plates may project ontward to effect con-
tnet with and scenre direct metallic connee-
tion with the outside strakes of shell, or deck
plating, by means of an angle bar which
may be joggled over the inside stinkes,
When the ontside strakes are doubled in way

Ilnting. Fig. 11,

inal’

y Deneket platey

i, or uncut, frame bars, and in some -

vertical | |plates seoured to 't}

.
!

|

t

|

“Iplating. DBetween th

Aical; horizonta
connecting the outer and in

2

of the transverse bulkheads, these will be
equipped with double bulkhead-frame bars
in tho usnal manner, and be bracketed to the
longitudinal members so s to efficiently con-
nect them with the decks and to the shell
¢ mnin web frames are
fitted the intermediate transverse frames;
these do not extend to the outer or inner
skins, but enly between the longitudipal
members, and are neither notched nor ‘per-
forated but ‘have unbroken margins fitted
with angle bars, to which the longitudinal
members, both outer and inner, are con-
nected, and they are further braced trans-
versely by bars extending from skin to skin,
and from: the lower to the upper bottoms,
and may he bracketed at their ends. In
stinll vessels, or when the donble bottom, or
side web plates, nre not required to be very
deep or brond, these intermediate transverse
members may cconomienlly be formed or
eonstructed, of deep channel bars strongly
secured to the longitndinal members by ver-
L, transverse, or dingonal hars
ner longitudinal
ve bracket or knee
weir ends and to the inner
celsons: The moment of
g so much greater with my web-
arched girder bars and plate mar-

gins wnnotehed; T ean aord to give these
members wider spacing than is common and
efliciently resist the fluid pressures and bend-
ing moments, Tn the annéxed drawings, |
show theso abont twenty four feot apart,
this heing the original hatchway spacing on
the Great Lakes. But these main web
frames, and arched girders, may he spaced
from about ten feet to about thirty feet ;
and there may be from one to three inter-
medinte transverse members hetween pairs
of main web frames, or between a main wel)-
frame and a transverse bulkhead. In ihe
drawings T have shown these intermedintes.
spaced ahout six feet apart; but this spacing
may vary greatly nccording to the size,
form, and arrangements of the other struc-
tural elements.
In the annexed drawings, the

near to the plate marging, for tﬁ

of the longitndinals, arcof rectan

but these enttings, or perforalions may pnr-

members, and {hey may ha
akin,.nnd.to the k
inertia bein
frame and

erforations
o rc‘corhnn
aular torm,

take of the shape of the bars of which the
longitudinals are constructed, so long as the
noles are sulliciently large to permit of the
tengitudinals passing frecly through them
at a considcrnBlc angle, while framing the
ship, to that at which they will he finallv
placed and riveted to the shell, stringers or
deck plating, nnd bulkheads; the excess of
space, fully equal to the malded depth of the
transverse frame, or deck-frunme Imrs, will

he closed by a strengthening, or filling Lar,
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The longitudinal frames or girder bars will
e of huﬁ) angles, Z bars, or of bars of ather
suitable section. In the annexed drawings I
have adopted the channel bar section almost
throughout. These may be of any practi-
cable length, according to the spacing of the
transverse bulkheads, which spacing may
vary. from about fifty feet to about onc
hundred feet, but these longitudinal units
will seldom require to exceed sixty feet in
any hold to secure connection between pairs
of transverse bulkhends, and there may be
from one to three longitndinal frames, or
girders, or deck- frames to each strake of
plating; in the annexed plans most of the
rlnting is suppnrted nnd stiffened, by two
ongitudinals, but the keel and sheer strakes
are frequently adequately supported by the
usual keelson nnd stringer plates and bars,
respectively. The longitudinal frame bars
nt. or about their mid-length, when there iz
only one main web frame between a pair of
transverse bulkheads,—or at other points
when there is n plurality of main web
frames in & hold—have about one fourth, or
one third, of their onter or upper section ent
away, this'T call “ notched,” to ndapt them
to pass out or over, the web framo or arched
girder bars, so as to secure contnct and
metallic connection with the skin and deck
plating.  This hotching_may_be of semi-

civcular or other form, suflicient to allow:
of their passing (he unimpaived bars and
mareins of the tronsverse plate.  Prefer-
ably, where one longitudinal 1s notched over
the transverse web- frame bar, or arched
wrivder hars, (he longitndinal above or below,

ar at cither side, will abut on that transverse ;|

frame and be strongly attached thereto by
brackets or knee plates, flanged or fitted
with bars, By this means is seeured what

I term o % <hift of butts” hetween the frans- |
verse hadkheads, To make this shift of |

|
1
i l
(

bitts iape eflicient the Tongitudinals may
pass theangh perforations in the intermedi-
ate partial transverse bulkhead I})lnlc mar-
gins elear of the transverse web frame bars,

The slight weakening of the longitudinals -
by notehing, is at least partly compensated by .
the filling bar,or by the bracket or knee plntes
and bars, These will contribote lnrgely in
vesisting the stresses horne by the longi-
tudinals which may abut on the weby frames,
nnd on the transverse hulkhends with bracket
connections thereto.  To further strengthen
the longitudinnls, instead of the usual frame
plato liners, brond plate liners, tapering to
tho edges of the plates above and below, or
on cither side, mny be fitted outside of the
notebes or the abutments of the Jongitadi-
nals.  The inner and upper longitudinal
menmbers, connected to tho fower surfaco of
the inner skin, to the girder decl, and to (he
upper boltom, which are not arranged to

pass (hrough perforations in the transverse
menibers, and which I call “solid longitudi-
nals,” will be strongly connected to these
transverse members, to the notched longi-
tudinals, and to the transverse. bulkheads
Ly angle bars and by bracket or knee plates.
Ordinary ballnst tanks in the upper wings
have frequently given trouble through leak-
nge; this was at least partly due to lack of
eflicient Jongitudinal stiffening when the
transverse bulkhends were widely spaced.

My ballast tanks in the upper- wings are
supported by strong longitudinal bars con-
nected with gartinl bulkheads within these -
chambers, and with the support and continu-
ation of the inner skin vertically below,
stiffened by broad transverse, and by solid
longitudinnl members, there should be no
danger of leakage due to straining. These
chambers may be further supported by decks
strengthened by double lengitudinal mem-
bers near to tho quarter breadth, the girder
decks having deep and continuous longitu-
dinal girders secured to the main deck over
tho notched longitudinals at the sides of
hatchways, with intercostal longitudinals |
and_.a transverse girder over the arched
Firdcr, between pairs of hatchways. Or in
ien of this girder-deck, tubular givders (M)
deponding from the main deck may be con-

structed, The hatches may be of any ef-

! ficient aveangement, number, or form.  As

! .
! upper hottom, T do not continue iny trans-
©verse members, except bulkheads; or waler-

i . ;
ﬂ| there is n redundancy of strength supplied

by the plating of the owter and inner, or

tight divisions, up to the apper hottom, hut
“only to the under, or inner edge of the solid
fongitudinal members, which are strongly
| connected to the transverse members by ver-

| tieal, horizontal ov dingonal bars and knee

Mntes. These transverse members span the
yottom fram the center keelson (o the lower
[ tuen of bilges and conneet Lo the tower
. plates of the inner skin. This novel can-
struetion is designed to extend continnously
throughout the holds and generally from
stem to stern of the vessel, but, when desired,
it may be discontinued at the nfter end of
the holds, or even at the bow, and the fa-
milar close-spaced transverse frame, hold
Learn and pillar system, be adopted in the

construction of the stern and bows, due re-

gard l)cin}f.g had to a proper arrangement of
| stringers for efficiently seraping the ald sys-
tem onto this novel structural device.

I do not wish to be limited as to structural
{ details, as these may be modified in many
particulars without departing  from  the
spirit of my invention. _ .

Ilaving now fully described my inven-
tion, what 1 elaim iy:—

1. In a ship or vessel construction, trans-
verse web plates having perforations neav
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their outer margins, longitudinal frames or
girders, nntchch at intervals adapted to be
inserted in the perforations of the web.
plates, the uncut outer margins of the web
plates and bars seated in the notches of the
longitudinal frames, the edges of said frames :
or girders being brought to a position in :
contact with the shell or deck plating, or
flush with the edges of the web plates; fill-
ing bars inserted in the perforations abrenst
of the notches in the longitudinal frames or
girders, transverse angle Lars and bracket
plates for securing snid parts together, sub-
stantially as and for the purpose sect forth.
2. In ship construction, transverse web
plates having perforntions near their outer
margins clear of the web frame bars, longi-
tudinal girders, or frnmes, notched at their
mid-length, adapted tobeinserted in the per-
forations of the web plates, the uncut onter
margins of the web lntc and bars seated in
the notches of the qnngit.mlinnl franies nr‘
irders, the'edges of snid frames or givders
wing brought to a position flush with the
edges of the web plaies, or in contact with
the skin and deck plating; filling Lars in-
serted in.the perforations abreast of theY
notches in the {:‘ngitmlinnl frames or gird-
ers, transverse and vertical bars nnd bracket
plates for securing said parts together sub-
stantially as and for the purpose specified-

3o Inon navieable vessell n plurality of
continuous, notehed and almtted, longitudi-
nal frames or givders, npproprintely spaced
transversely and vertienlly of the huoll to
support the shell and decks, transverse web

5. Tn vessel construction, the combination
of transverse arched girders and transverse

| web frames having perforations near their

onter margins, longitudinal frames or gird-

‘ers notched at intervals adapted to be in-

serted in the perforations of the arched
girders and web frames and being brought
to a position in conlact with the shell and

tdeck plating; solid npper and inner longitu-
“dinal members supporting the npper bottom
“and the inner skin, filling bars, transverse
.and vertical angle bars and bracket plates

for seeuring said parts together substantially
as shown and described. -
6. Tn a steel ship with n double bottom,
the combination of a main deck .suppnrte(i
by {ransverse arched girders having perfo-
rations near their uppper margins and be-
low their upper angle bars, longitudinal
deck frames or girders notched at intervals

ndapted to be inserted in the arched girder

plates, the unent, or un erforated upper
margins of the avehed girder plates and bars
sented in the notehes of the longitudinal
deck frames, the edges of said frames being
hrought to a position in contact with the
stringer or deck plating, or flush with the
upper wlge of the arched girder plate, solid
longitudinal members riveted to the upper
hottomn and resting on the nncut, or unper-
forated upper marging of tho transverse

plates nned avehed givder plates pqrfnt'nlo(l
clenr of their angle bars near their uppér
nnd outer margins respectively, ndapted for
the reeeption of said longitudinal girders to
bring them into direet contaet with the shell
nted deek plating for viveting thereto, fill-
ing hars, nngle baes and beacket plates for
securing snid parvts (ogether substantinlly
ax and for the purpose set forth. ;

I In an bulk enrgo vessel, without hold
beams or pillars, the combination of trans.
verse web frame bara with web plates having
perforations. near their onter margins, lon.
gitndinal frames or girders notehed at in-
tervals, adapted to be inserted in the perfo-
ralions of the web plates with their bars ‘
sented in the notches of the lingihldinn”
frames or girders, snid girders being moved |
il over lﬁc bars hid plate margins to se. |
cure direet. connedtion with the shell . and
deck plating, filling bars inserted in the per-
forations abreast of the notches in the longi-
tudinal frnmes or girders, unperforated, or .
solid, intermediate web frames, perforated
transverse arched givders, brackets and knee
plates and connecting angle bars substan-
tinlly ns shown and described,

web-plates or bars, transverse strengthening

hars, bhrackels and knee plates for securing
saiel parts together substantinlly as and for
the purpose set. forth,

7. In a ship having helds divided by o
| plurality of transverse bulkheads, and éon-
Cstrneted with in and ont stenkes of plating,
the comhination of a plurality of longitudi-
nals supporting each strake of plating he-
tween the keel ‘and sheer strakes, with per-
forated transverse web-frames and arched

rivders intermedinte (he transverse hnlk-
h('mln, seeured o the plating by joguled
teansverse angle bars: said longitudinals he-
ing adapted by nolehing near their mid-
length, to pass ont through perforations in
snid web frames flush with their outer edge,
to effect contact and conncetion with the
plating: water ballast ehambers along the
npper wings of the holds supported by an
inner sking strengthening bars, hracket or
knee plntes and bars connecting the ends of
longitudinals  with the transverse bulk-

1eads substantinlly as and for the purpose
_specified, ’

8. In a “single deek” vessel with lower
ballast tanks, the combination of an upper
. or inner bottomn and inner skin supported by
p o plurality of continnans longitndinal gird-
pers attached to wide spuced web frames,
Swith a lower bottom, or shell, construeterd
! with (ransverse web plates having perfora-
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tions near their outer margins, longitudinal.
franes, or girders, notched at intervals |
adapted to be inserted in the perforations,
of the web plates, the uncut outer margins
of the web plates, and their bars, seated in:
the notches of the longitudinal frames, the
edges of said frames being brought to a po-
sition in contact with the bottom and shell
plating, or flush with the edges of the web
I)Iates, intermedinte transverse web plates
ocated between the lower and the upper
longitudinal girders, transverse, horizontal,
umf vertical angle bars and bracket plates
for securing said parts together substan-
tinlly as shown and described.

9. In a hull the combination with trans-
verse web plates having perforations near
their outer margins, and longitudinal frames
or ggrdm-s ‘extending thronghout the hull,
notched at intervals adapted to be inserted
in the perforations of the web plates, the
uncut outer margins of the web plates and
hars sented in the notches of the longitudinal
frames, the edges of said frames being
bronght to a position flush with the edges
of the web rlaies and bars, and in contact
with the shell plating; transverse bulkhends,
verticn]l and transverse angle bars, plate
liners, bracket and knee plates with bars for
securing said parts together substantially as
set forﬁl. :

10. In ship construction the combination
of transverse arched girders and transverse

1,020,360.

webh Frames, the plates of which arve perfo-
rated pear theie upper and outer margins
rvs|‘wclivol_\', pliced  thranghout the holds
with appropriate intervals from bow to
“ern of the ship, longitudinal frames or
givders notehed and mﬁplvd to be inserted
in the perforations of the web plates, with
allernate longitudinal frames or girders
abutting on said web plates and seeured
thereto by heackets and angle bars; un-
notehed  longitudingl  and — unperforated
fransverse members, vertienl and transverse
angle bars for seeuring parls together sub-
stintindly as and for the purpose set forth.

JOSEPI? R. OLDHAM.

Wilnesses: '

1. 1. Faey,
I*. I, Durant,



