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fo (ill whom it may concern.' ' 
to it known that I, Joser R. O.D.A, n. 

'itizen of the United States, residing at 
Cleveland, in the county of Cuyahoga and 
State of Olhio, have invented certain new and 
useful. Improvements in Ship Constructions, of Which the following is inspecification. 
This invention relates to the construction 

of steel ships or vessels, especially those of 
grent length nind lorendth:ns it seems that 
large vessels of the future will have n grenter 
in tip of length, and brendth in proportion 
to depth than is now common. This ten 
eley of this relntive incrense is to augment 
the tensile stress on the upper pirt of 
hull, and to increase the compressive stress 
(in the lower pnrt of hurl. To officiently re 
sist this incrense it seems desirable to in 
reso the members primarily contributing to the longitudinal stiffening of the hull. 
To economically accomplish this desid 

rata, with stronger transverse members, than are generally adopted in ships con 
structed on what is denominated the longitu. 
rial systein, is one object of inly invention, 

rever, as grent length nind brendth tend 
( , lower 11c center of gravity inbnormally: 

it it it it is to rnise this cete hy 
tenna of upper waterballist tanks or clan It's nint to increase the strength of the hill 
with lie constriction of these connnrtments, 
\ i? heritative except inn has been taken both 
will r-?ervice to classic and modern longi 

clina sli-e instructions, in the ground 
that he rais verse strength has been unilly 

aired by too nel cutting or notching 
f l ( 'in verse well-franc lin's nintl inn T 
is i? lites, to seer, or maintain, the inimiaifel strength of the longitudinal 
fries or girders. 
The primnry object, therefore of ny in 
ention is to maintnin the full strength of 

the bnrs of the trnnsverse web frnnes or 

ing the structure by perforating the web 
lates to secure direct skin or metallic con 

ice ins for my longitudinal frame or 
ri's lars, which are sliphtly not clied to 

it, r ( ;ss over, thc wel) plate mai 
ris an hars, T in so increinsc the strength 

the sides ind the upper botton, by innir, : upper, longit 11 litual bai's ruspectively, 
in frther support the winter onlinst 
f: ilks enorth the E. st ringer lintos in the 
it wings, and strengthen the declics by 
: ignienting the strength of the arched 
giritors also it their central portin in mind hy 
ligit dini plates or bars -nt inched to a 
firiter leel, and to the main fleck, which is 

a rehel girders, while only slightly weaken- ; 

1. 
stported by notched longitudinals and by 
perforated transverse girder web plates with 
solid bars. 

As, next to the deck stringer pln tes 
alreast of large hatchways, the bilges are 
nest severely stressed, I extend my web 
francs almost straight down onto the bilge 
plates, to which they are strongly attached. 
(), the inner margin of these web frames 
Relil longitudinal linrs are nt tached, and to 
these is secured the inner skin, extending 
fore and nift throughout the holds, down on 
in line nearly perpendicular to the bottom: 
the lower plat's of this inner skin bein 
connected to the shell and minde strong an 
watertight by bars and plates which form 
a part of the structure of the ontor winlls of 
the double botton. The inner skin will sup 
Inrt ind strengthen the upper water ballast 
than hers. 
This invention may be snid to consist in 

the novel construction and conbination of 
hereinn fter lescribed and illustrinted 

by the accompanying drawings, which incli 
ente or frn by which my invention may 
is carried into effect. 
Figure 1, represents a trnsverse view of 

n hulk cargo vessel with ballast tanks in the 
tipper witgs, supported by an inner skin 

irt ("t ly in inter critiate transverse will 
late. Fig. 2, is is a transverse section 

showing a fair trans verse weli ?rine and 
nrcled girler, with a girder clerk lot were 
nirs of hntch ways and in rive side wa 

ster ballast compartments. Fig. 3, is a par. 
tin logit lin; st''t in showing a rins 
verse hillkhend, wel francs, nrcle girders 
and a deep lotille botton having water in 1. 
last tanks, lig. , is : firginientary hiri. 
Zonal section showing to per frat it is if 

it and nilplible botton with longitudinnls si 
f 

: the Innin, rn insverse wel lates, a not 'hel, (ir slotted longitualitial iller, it strength. 
ening or filling bar, and nn inner longit 1 
clinil member connected to the inner skin. 
lig. 5, is a fragmentary view of an archet 
girder plate perforated for the reception 
of the notched longitudiin ls, nnd punched 
for brnckets. Fig. 6, is a vertion sectinn 
near the center of an arcled girder plute. 

it lig. 7 is a fraginentary view betweer in 
lair of hatchwny's showing the raised girdler 

: lock, which is spported by continuous nic 
intercostal longiticinal intes ninth bins, and 

... transverse clock E. rivetel the reto, 
with an arched girder perforated for the 

- notched in nil n bitted longitudinals fittel le. 
low. Fig. 8, is a fringinentary longi (dinat 
section of Silic. Fig. ), is a fragmentary 
view of a Inn in transverse web lite be?ire 
the bnrs are fitted, showing perforations for 
the reception of altern n tely notched longi. 
tudinals, and bracket rivet holes for seer. 
ing the ends of ab’ (ted longitudinals. Fig. 
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10, is a fragmentary section showing 
notched longitudinal and EE's web plate attached to the shell plating. Fig.11, is a fragmentary transverse section showing 
the notched, and the ends of the abutted lon itudinals, respectively, web-plate and lars, racket-plate and strengthening bars. Fig. 
12, shows joggled shell plate connections, 
intermediate transverse girler and butt cover plate, or bar, connecting the RE bottom plates, between the longitudinal 
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. . 

Similar letters refer to similar pn rts 
throughout the several views. 
In this novel construction the deck of the 

ship or vessel is narlted A. The raised deck 
B, between pairs of hatchways. The sliell 
or skin, forming the side walls and botton. 
plates C. The bottom, or outer botton 1). 
The upper botton E, is supported by lon gitudihilly extending, birs resting on, an 

2 

of thc transverse bulkheads, these will be 
equipped with double bulkhead-frame bars 
in tho usual manner, and be brncketed to the 
longitudinal members sons to efficiently con 
nect them with the decks and to the shell 
plating. Ietween the main web frames are 
fitted the intermcdiate transverse frames; 
these lo not extend to the outer or inner 
skins, but only between the longitudinal 
memhers, and are neither notched nor per 
forated buthnve unhroken 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, 
nnd from the lower to the upper bottoms, 
nhd may be brncketed nt their ends. In 
synll vessels, or when the double bottom, or side wel plates, nre not required to be very 
deep or brond, these intermediate transverse 
members nay, economically be formed or 
constructed, of deep channel bars strongly secred to the longitudinal members by wer. 
tical, horizontal, transverse, or diagonal hars secured to the unnotched and unterforates connecting the outer and inner longitudinil 

upper edge of transverse web, plates with inenbers, and they may have brackctor knee 
bars F, and is further secured by vertical nates secured to their ends and to the inner bars G, embracin 

flic wri" botton (T)), nind 'finnocett to 
the transyirst memlet's by irncket pln tos 
and lin's I. The upper wing chain hers are 
tniko T. Silo winter ballast climmlers .. 
little botton challers K. Archctl gird 
ers f. Girler, water ballast, clock RN. 
ters M?. 
"he longitidinal francs or girclers, which 

I pny ent" lingitudinals," nre marked N, in the solid longitutinal menalho's n. The 
natches in the longit dinnls are marked (). 
I'rforations of platos, clenr of the hars and 
1('nr to the filter inigins of pln tes, l'. 
Strip thening, nr filling lars, within the 
it'i frations, Q. Jogging n? shell plnting 
1. The inner skin is designated S. The 
Inn in tinnsversc incrnbers, nine tip of bars 
T n nd pln tes. U, nre called wch-frames. The inten?in' this verse members he 
twicn the wel) francs, are marked W. 
Krelson plates W. Shelf plates X. Jog. 
plurl n ngle lar Y. l’ln to liners Z. Trans 
verse koi ( , 
My web plates are not notched, but have 
soft for the full molled depth of 
the solid, or incit, franc hars, and in some 
cases n, little more, for when the shell plates 
nic neither iggled nor doalled, the weh 
plates niny nroject out ward to effect con 
tnct with nic score direct metallic connec 
tion with the outside strinkes of shell, or deck 
inting, try means of an angle bar which 

inny he jnggled over the inside strakos. 
When the on side strakos are doubled in winy 

these longitudinals and thnoghed longitudinn frames riveted to iskin, and to the keelsons: The moment of hertia being so much greater with my web 
frame and arched girder bars and plate mar. 
gins innot clied; I can n ?trol to give these 
inenbers wider spacing than is common n in 

Le?liciently resist the fluid pressires and bend 
ing moments. In the annexed drawings, I 
show those nbout twenty four feet apart, 
this being the original hatchway spacing on 

Bt 
francs, and archel girlet's, inay be space 
from about ten feet to about thirty feet; 
and there may be from one to three inter 

the Grcat Linkcs. these wol) 

ned inte transverse members between pairs 
of innin web frnmos, or between n innin well 
frn me and in transverse bulkhend. In the 
drawings I have shown these intermediates, 
spaced nbout six feet apart; but this spacing 
unny vary grently inccording to the size, 
form, and arrangements of the other stric 
turn elements. 

In the annexcd drawings, thcpcrifornitions 
near to the plate margins, for the reception 
of the longitudinnls, are of rectangular E. 
but these cuttings, or perforations may pnr 
take of the shape of the lanrs of which the 

A longitudinals are constructed, so long as the 
no les are sulliciently ln rge to permit of the 
longitudinals passing freely through them 
at a considerable angle, while framing the 
ship, to that at which they will be ?innly 
placed and riveted to the shell, stringers or 
deck plating, and bulkheads; the excess of 
spnce, fully cqual to the molded depth of the 
transverse frnme, or deck-frame E. will 
lic closed by a strengthening, or ?illing lar. 
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The longitudinal franues or girder bars will 
le of bulb angles, Zbars, or of bars of other 
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 spncing of the 
transverse bulkheads, which spacing may 
vary from about fifty feet to about one 
hundred feet, but these longitudinal units 
will seldom require to exceed sixty feet in 
any hold to sectare connection between pairs 
of transverse bulkhends, and there may be 
from onc to three longitudinnl frames, or 
girders, or deck-frames to enclustrake of 
plnting; in the annexed plans most of the 
Eas is supported and stiffened, by two ongitidinals, but the keel nnd sheer strakes in refrequently adequately supported by the 
usual keelson and stringer plates and lars, respectively. The longitudinal frame in rs 
at, or about their mid-length, when there is 
only one main web frame between n pnir of 
transverse bulkhends-or at other points 
when there is a plurality of minin web 
frn ines in a hold-have nbout one forth, nr. 
one third, of their outer or upper section cut 
away, this I call “notched," in adapt them 
to pass out or over, the web framo or arched 
girder bars, so as to secure continct nnd 
metallic connection with the skin and deck plating. This hotching may be of semi 
circular r it ('I' for in sufficient to allow 
of their passing the unimpnired lon's And 
margins of the transverse plate, fir 
ally, where nine longit dinnlis notched ove 
the transverse wel-frame lar, it archet 
girler bars, he longit dinnl above or below, 
ir neither sile, will abut on that transverse 
frame and he strongly attnched theret by 
trackets or knee plates, flangel or ?ited 
will lini's. : 
trin it “stif of bitts" between thc tilts 

verse lull heals. To make this shift of 
its hire efficient the longitudinals inly 

pass through perforntions, in the it crimetli 
ite partini trinsverse bulkhead plate lar 

: 

gins clear of the transverse well frnmenr. The slight weakening of the longitudinals 
by notching, is at least partly compensatelby 
the filling hair, or by the brackct or knce plates : 
and bars. These will contribute largely in 
resisting the stresses borne by the longi 
tulinals which may nbut on the well francs, 
and on the trnnsverschulkhends with brincket 
connections thereto. To further strengthen 
the longitudinnis, instead of the usual frninc 
pln to liners brond plate liners, sing to 
tho edges of the plates inbove and b 
on either side, miny be fitted outside of the 
not lies or the abutments of the longitudi 
mals. The inner and upper longitudinal 
inclerk, coinected to the lower Kirfnco (f 
the inner skin, to the girder decli, and to the 
per botton, which are not n ranged to 

v this means is secured what 

stem to stern of the vessel, blit, w 

cloy, or 

3 
pass through perforations in the transverse 
illenbers, 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 
by angle bars and by bracket or knee plates. 
Ordinary ballinst tanks in the upper wings 
have frequently given trouble through leak 
nge; this was at lenst partly due to lack of 
efficient longitudinal stiffering when the 
transverse bulkhends were widely spaced. 
My ballinst tanks in the upper wings are supported by strong longitudinal bars con 

nected with partial bulkheads within these 
chambers, and with the support mind continu 
ntion of the inner skin vortically below, 
stiffened by broad transverse, and by solid 
longitudinnl members, there should le no 
danger of leakage due to straining. These 
chnmbers may be further supported by decks strengthened by double longitudinal mem. 
bers near to the quarter breadth, the girder 
decks having deep and continuous longiti 
dinal girders secured to tho main deck over 
tho notched longitudinals at the sides of 
hatchways, with intercostal longitudinals 
and a transverse girder over the arched 
f. between pairs of hatchways. Or, in ict of this girder-decle, tubular girders (M) 
depending from the main deck may be con 
structed. The hatches may be of any of 
firicnt nrrangeinent, number, or form. As 
there is in redundary of strength supplicd 
by the plating of the outer and inner, or 
upper bottom, I do not contine iny trans 

; verse members, except bulkheads wine 
tight divisions, up to the iller bit toin, lit. only to the under, or in intege of lic solic 
longitulinnl members, which are strongly 
connected to the transverse members by ver' 

' (irn, horizontal or diagonal lai's and knee 
lints. These transverse neihei's spni th: 

i Ei frnin the center keels in to the lower 
i turn of bilges and 'innect to the lower 
plates of the inner skin. "I'lis novel "- iruction is designed to extend continuityusly 
throughout the holds nint generally roll 

hen desiretl, 
it may be discontinued, nt, the nfter end of 
the holds, or even at the bow, and the fil: milar close-spaced transverse fraine, hill benim and pillar system, be adopted in the 
construction of the stern and bows, clue re 
gard being hind to a proper arrangement f 
stringer's efficiently seraping the old sys 
ten onto this novel structural device. 

I do not wish to be limited as to structural 
details, as these may be modified in many 
particillars without departing from the 
spirit of my invention. a 
Inving now fully described iny inven 

tion, what I claim is :- 
: 1. In n ship or vessel constructin, trans verse web plates having perforations near 

i 
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their outcr margins, longitudinal frames or 
girders E. nt intervals adapted to be 
inserted in the perforations of the well 
plates, the uncut outer margins of the wel) 
plates and bars seated in the notches of the 
longitudinal frames, the edges of said frames : 
or girders being brought to n position in : 
contact with the shell or deck plating, or 
flush with the edges of the webplates fill. 
itgbars inserted in the perforations nbrenst 
of the notches in the longitudinnl francs or 
girders, transverse angle bars and brncket 
plates for securing snid parts together, sub 
stantially as and for the purpose set forth. 

2. In ship construction, trnnsverse web 
plates having perforations near their outer 
mnrgins clear of the well frame bars, longi 
tudinl girders, or frnmes, notched at their 
mid-length adapted to be inserted in the per 
fornitions of the web E. the incut (inter 
margins of the web plate and bars sented in 
the notches, of the longitudinnl frnnes 
E. the edges of snid frnues, or girders being brought to n position ?lush with the 
edges of the webplics, or in continct with 
the skin and deck plating; filling bars in serted in the perforations ahrenst of the 
notches in the SERE frnmes or gird 
ors, transverse and vertical lars nndlbracket plates for securing said parts together sub 
stantially as and for the purpose specified, 

3, in a navigalle vessel, a plurality if 
continuous, not 'hed nind altitted, longitidi: nal frnmos or girders, npproprintely spaced 
transversely nint verticitly of the hill to 
support the shell inn decks, transverse well 
laf's inct archel girder plates perforated 

clear if their angle bars near their upper 
and out crimargins, respectively, nilated for 
he reception of said longitudinal girders to 
ring lent in lirect continct with the shell 

ill leik lating for riveting the reto, fill 
ing hars, ingle hars and bracket plates fir 
stirring nil parts together stilist antially 
is all for the lipine set forth. 

1. in a bill engo vessel, without hold 
leans or pilln's, the colnbination of trans 
verse well frnmc bars with well plates having 
perform (ins. Jon r their outer inn rpgins, lon. 
it idlinn frames or girders notchctl nt in 

terval, n dipted to be inserted in the perfo 
rations of the web, plates with their bars seated in the notches of the lingitudlinn 
fran's or girders, snil girders being moved 

O\' (' R bars and plate margins to se 
('re direct connection with the shell, mind 
clock lating, filling bars inserted in the per 
frntions inbrenst of the not ches in the longi 
tudinal frames or girders, unperforated, or 
solil, intermed inte well frames, perforated 
transverse nrched girders, brackcts and knce 
lates and connecting angle bars substan 

finly ns shown innd described, 

serted in the 

l 
5. In vessel construction, the combination 

of transverse arched girders and transyerse webframes having perforations near their outer margins, longitudinal frames or gird 
ors notch at intervals adapted to be in: 

perforations of the nirched 
girders and web frames and being brought 
to position incontact with the shell ind deck lating; solid upper and inner longitul 
dinnmembers supporting the upper botton 
innd the inner skii, filling bars, transverse 
and vertical angle bars and bracket plates for securing snil parts together substantially 
as shown and described. 

6. In a steel ship with n double E. 
the combination p a nain deck supporte 
by transverse arched girders haying perfo 
rations near their upper margins and be: low their upper nigle bars, longitudinal 
deck frnmes or girders notched at intervals indapted to be inserted in the arched girder 
plates, the uncut it in erforated upper 
margins of the arched girder plates andnr. 
soned in the notches of the longitulinal 
lock finnes, the edges of snid frames being rought to a position in contact with the 
stringer or deck plating, or flush, with the per edge of then rehel girder plate, solid 
longitudinal members riveted to the upper 
botton and resting on the nut, or unper 
forated upper margins of the transverse web-plates or bars, transverse strengthening 
lin's, brackets and knee plates for securing 
sil parts together substantially ns and for 
the purpose set forth, 

7. In n ship having holds divided by a 
plurality of transverse bulkheads, nd co 
structed with in and out strakes of plating, 
the combination of a plurality of longitudi 
inals supporting enclistake of plating le. 
ween the keel'nnd sheer strikes, with per 
for to transvci's wel-fraines it in rhod 
girl'i's intern ediate the transverse k 
RE securel to the platip by jiggled 
'it is vi's( angle lia's : xn it ligitalinals lit' - 

ing adapted by notching near their inid 
length, to pnks of through her fornitions in 
snil well frnmes flush with their nute edge, 
to effect continct in nd connection with the 
plating: winterballast chambers inlong the 
upper wings of the holds supported by an 
inner skin; strengthening bars, brack? or 
knce, plates and bars connecting the ends of 
longitudlinnls with the trnnsverse bulk 
hends substantinly as nind for the purpose specified. 

8. In a "single lock' vessel with lower 
ballast tanks, the combination of an upper 
or inner botton innd inner skin supported by 
in plurality of continuous longitudinal girl. 
ers attached to wide spaced web frames, 
with a lower bottom, or shell, constricted with transverse web plates having perfora 



ions near their outer margins, longitudinal 
frames, 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 botton and sliell 
plating, or flush with the edges of the wel) 
plates intermedinto transverse web plates 
N between the lower and the upper 

Efti. girders, transverse, horizontal, and vertical fingle bars and bracket plates for securing said parts together substan 
tinly as shown and described. 

0. In a hull the combination with trans verse web plates having perforations near 
their outer margins, and longitudinn francs 
or girders extending throughout the hull, 
RS nt intervals adapted to be inserted 
in the perforations of the web plates, the 
uncut outer margins of the well plates and 
bars sented in the notches of the longitudinn 
frames, the edges of snid frames being 
brought to a position flush with the edges 
of the web plates and bars, and in continct 
with the shell plating; transverse bulkhends, 
vertical and transverse angle bars, plate 
liners, brackct and knee plates with bars for 
securing said parts together substantially as 
set 

10. In ship construction the combination 
of transverse Arched ghrders and transverse 

O2O,885. 

web frnmes, the plates of which are per?o 
rated rent their tipper and outer mnrgins 
Seisy plared throughout the holds 
with appropriate intervals from bow to 
stern of the slip, longitudinn frnmes or 
Li'lrs notched mind nilpted to bc inserted 
in the perforations of the well plates, with 
in terraic longit dinn frnnes or girders 
i litting on said web lates and secured 
the reta y lackets and angle bnrs; in 
notchel longittalinal and tinperfornted 
tra is verse in inho's, verti'n n nd transverse 
it ille ini's for sering parts together sub 
- a tially is nic for the pinnsc set forth. 

6. R. ODAM. 
Wit ('sses : 

l. 1. Fitty, 
IF. F. DJ RANT. 


