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9 Claims. (C. 114-79) 
This invention relates to hulls for ships, flying in which there are seven or more longitudinal 

boats, etc., and methods of constructing the same. frames, but the form having only five is preferred 
The principal object of the invention is to pro- as it meets all ordinary requirements for hull 

vide a simple, cheap, metal hull construction, design and is simpler and cheaper to construct. 
5 suitable for small ships, say 25 to 60 feet in length. The difficulties heretofore experienced in mak- s 

Metal hulled ships have numerous advantages ing metal-hulled boats of angular cross-section 
over wooden. They may be welded so that there have been due to a lack of appreciation of the 
is no possibility of water seeping in through the geometrical principles involved in producing a 
seams. They are immune to the action of marine hull curved fore and aft, from flat plates by 

O borers, like the teredo. They have great , merely flexing them to hull form. C 
strength, and, if kept properly painted, almost There are two cases to consider: first, that in 
indefinite life. The chief obstacle to the produc- which the transverse sections taken at intervals 
tion of small metal hulled boats has been their from stem to stern through any one sheathing 
COst. plate are all at the same angle to the vertical; 
For ships under 60 feet, the cost of rolling or second, that in which the angles of such sec- 5 

otherwise deforming initially flat plates to give tions change. The first case is ordinarily used 
then the desired curvature, both transversely and only for certain parts of the hull, such as the deck 
longitudinally of the ship, is prohibitively ex- or certain parts of the hull proper. Its construc 
pensive. - tional principle will not give a satisfactory hull 
According to the present invention, therefore, form if used throughout. It is almost universal '' the hull is made angular insection. The simplest practice to form the hull so that in the topsides 

angular hull cross-section which is practicable is such sections are more nearly vertical amidships 
one having a V-bottom with a pair of straight than they are near the bow and stern. For the 
transverse sections from each side of the keel to botton sections those nearest the bow are nearer 
each chine and a second pair of straight trans- the vertical than those further aft, the sections ' verse sections at an angle to the first sections and progressively approaching the horizontal from 
extending from each chine to the corresponding stem to stern. However, as it is possible, though 
gunwale. The four sections of sheathing can not desirable, to form a part of both the topside 
each be formed of a long single curved plate. plates and the bottom plates with sections of 

It will be understood, however, that where constant angle, the geometrical principles in reference is made to a single sheathing plate or volved in the first case should be considered. In 
Section the term is meant to include any flat sheet that case, the sheathing plate or one longitudinai 
composed of a plurality of sections welded or part of it, is bent in one plane only, so that each 
riveted together so that, geometrically speaking, transverse section is perfectly straight, as well as 
it assumes when flexed to hull form the curved being parallel to every other section. . If, then, forms characteristic of a unitary sheet of metal. the parts of the ribs opposite each sheathing 8 
In practice it is rarely possible to secure sheets plate or Such part thereof are straight, the plate 
of metal of sufficient length to form one entire can be made to contact with the corresponding 
sheathing section so that usually it is necessary to parts of each rib throughout its length, without 
Splice two or more plates together. . . curving the Outer edges of the rib sections. This 
The above hull form requires five longitudinal is due to the fact that the sheathing can be bent 40 

frames, viz.: two gunwales, a keel and two frames to form without bending the plates in any other 
at the chines. The four sheathing sections are plane, i. e., without twisting the ends relatively 
secured at their margins to these five frames, to the middle and so forth. - - usually, but not necessarily, by . welding. Ex- In the second case, the fact that the transverse . 
cept in the case of small boats or where the sections through each sheathing. plate, either 45 
sheathing is exceptionally strong and heavy it is throughout the length of the ship or for a con 
usually necessary, or at least highly desirable, to siderable part thereof, make different angles to 
have a number of intermediate longitudinal the vertical means that the sheathing plates are 

so frames to support each sheathing section between not only bent longitudinally, but also have their its welded margins. Similarly, it is usually neces- ends twisted relatively to their middle section. 
sary to use ribs, especially where such interine- The result of such twisting is that the sheathing 
diate frames are used, as inithat case such frames plates are bowed outwardly, transversely so that 
have to be supported by ribs.... " w they cannot contact with a straight, rib section 

55 The invention is also applicable to hull forms except at its ends and edges. This transverse ss. 
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bowing or curving of the sheathing greatly in 
creases its strength and stiffness so that in Some 
cases it is possible to dispense with the ribs and/or 
intermediate longitudinal frames. The transverse 
bowing of the plates also greatly improves the 
looks of the boat as it avoids any dead-flat ap 
pearance on the hull sides and/or bottom. 

Heretofore in making Small boat hulls of an 
gular form it has been customary to use ribs 
and to force the sheathing plates inwardly to 
make them conform to the straight edges of the 
rib sections. The result on the hull appearance 
Was disastrous. According to the present inven 
tion, instead of bringing the sheathing in to fit 
the framing, the latter-is either actually, or in 
effect moved outwardly to fit the natural trans 
verse curves of the sheathing. Usually it is only 
the intermediate longitudinal frames which are 
moved outwardly so that the sheathing contacts 
with the ribs only along the gunwale, chine and 
keel. It is not necessary that the ribs contact 
at those points, even. Whether the sheathing 
plates contact with the ribs throughout or are 
wholly or in part spaced away therefrom, so that 
the plates contact Only with the main and in 
termediate longitudinal frames, the sheathing 
plates have the same transverse curvature. 

It is desirable to space the sheathing away 
from the ribs, as otherwise, if the sheathing is 
thin and the ship Scrapes along the side of a 
dock or the like, the sheathing is dented inwards 
up to each rib so that the position of each rib becomes very apparent. 
It is not possible, geometrically speaking, to 

make the deck of a single fiat sheet and give 
it both sheer and camber. Using two plates 
abutting each other along the center line of the 
boat at an angle of 170° to 175, both sheer and 
camber can be given. With such a construc 
tion the transverse sections of each half of the 
deck from stem to stern all have the same angle. to the horizontal. 
Two suitable forms of construction are illus 

trated, by way of example, in the accompanying 
45 drawings, wherein:-. 

Fig. 1 is a side elevation of a hull constructed 
in accordance with the present invention, the 
dotted lines; 

50 

tached; 

60 

cabin trunk, keel and rudder being shown in 
Fig.2 is a bottom plan view of the same be 

fore the fin, keel and rudder have been at 

Fig. 3 shows the port side of the hull in front 
elevation and the starboard side in midship sec 

55 tion; 
Fig. 4 is a section on an enlarged scale of the 

line 4-4 of Fig. 1; 
Fig. 5 is a detail view showing the relation 

ship between the ribs and the intermediate lon gitudinal frames; 
Fig. 6 is a detail view showing the manner in 

which the keel is connected to the stem; 

65 

70 

75 

Fig. 7 is a midship section through an alter 
native form of construction; and 

Fig. 8 shows a section of the same alternative 
construction taken near the bow. 
As shown in Figs. 1 to 6 inclusive, the hull 

comprises four metal sheathing plates O, 
supported by metal framing including ribs 2, 

intermediate longitudirial tubular frames 3, 
frames 4, gunwales 15, keel 6, stem T and 
transom 8. Below the metal hull is a 
built-up wooden keel 9, containing the usual 
cast iron or lead ballast, all secured to the keel 
6 by vertical bolts, not shown. 

2,162,822 
The keel is of channel form and extends from 

the stem to the transom. It is bent to the de 
sired curvature before it is placed in position. 
The stem is a flat strip of steel curved to shape. 
The forward end of the channel keel has a V 
shaped slot cut therein, into which the lower 
end of the stem is inserted. Then the two halves 
of the end of the keel are forced in Wardly against 
the sides of the stem and solidly welded thereto. 
The ribs may be formed, as shown, of straight 

flat strips butt-Welded together at the chine line 
20 and also to the gunwales and keel. The up 
per ends of the ribs are connected together or to 
the walls of the cabin trunk by deck beams 25. 
On these beams is laid the deck, which may be 
of wood or more conveniently of metal plates 
26 supported by the beams, either directly or 
indirectly by means of carines 27. Where metal 
plates are used, as shown, the deck beams are 
made in two parts welded together along the 
center line of the boat at an angle of 170° to 
175° to give the desired camber as above ex 
plained. If desired, the carlines may be forced 
upwards against the deck plates by wedges, in the 
same manner as the intermediate longitudinal 
hull frames (4. 
The cabin-trunk 2 may be constructed in a 

variety of Ways. One method is shown and de 
scribed in connection with Figs. 7 and 8 show 
ing an alternative form of hull construction. 
In the hull construction illustrated, there are 

ten ribs and the angles which the various rib 
sections make with respect to the vertical change 
from stem to stern, as shown more particularly 
in Fig. 3. The result is that the sheathing plates 
are bowed outwardly, especially near the bow, 
as indicated in Fig. 4. Also, the bowing is 
greater in the bottom plates than in the top side 
plates, as there is more change in angle in the 
bottom sheathing plates than in the top side sheathing plates. 
while the ribs could be cut to fit the bowed 

... form of the sheathing plates, it is easier to mount 
the intermediate longitudinal frames on the ribs 
so that in constructing the hull such frames can 
be pushed outwards to meet the sheathing. This 
System of construction has the further advan 
tage that, by forcing out the intermediate frames 
after the sheathing has been welded to the main 
longitudinal frames, the sheathing can be 
stretched tight under tension. For these reasons 
the intermediate longitudinal frames are initially 
slidably mounted in slots in the ribs, so that by 
driving wedges 29 into the slots behind the frames 
they may be forced outwardly against the sheath 
ing plates. When that has been done, the longi 
tudinal frames 4 may be welded in fixed posi 
tion in the slots in the ribs. 
In building the boat the first step is to build 

up the wooden keel f9, with its attaching bolts 
extending from its upper edge. The next step is 
to Weld together the keel and stem, as previously 
explained, drill or cut holes in the keel for the 
attaching bolts, propeller shaft and rudder head 
tubes. After the keel 6 has been attached to the 
wooden keel 9, the ribs are attached. Each pair 
of rib sections is butt-welded together and then 
their lower ends are welded to the keel. 6 in 
proper spaced relation and with their upper ends 
in position for subsequent attachment of the 
gunwales. The gunwales are then bent to form 
both horizontally to fit the curvature of the ship's 
side and vertically in accordance, with the sheer 
of the deck. The gunwales are then welded to 
the stem and tops of the ribs. The transom is 
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have the same contour, the plate 36 forming the then welded to the gunwales and keel. Next, 

the tubular longitudinal frames 3 are bent to 
shape and welded to the stem, transom and tops 
of the ribs. The deck beams are then welded to 

5. the under side of the gunwales and the cabin. 
trunk framing is welded to the deck beams. This 
completes the framing except for the intermediate 
longitudinal hull frames 4 and the deck carlines 
27. The frames 4 are placed in position in the 

3 

roof of the cabin trunk can be bent around and 
welded to all of the frames. The bottoms of the 
fragnes 35.may be connected to the inner ends of 
the deck beams by angle bar carlines 37 welded 
to both the frames and deck beams. 
What is claimed is: . . . i. A metallic hull for a ship comprising a 

frame having a keel, a stem, a transom and 

The cabin trunk framing comprises a plurality 
of angle bars bent into shallow inverted U-shaped 
frames 5, each having the same contour al 

ships comprising fixing ribs to a keel, mounting 
movable reinforcing members in said ribs, flex 

10 slots in the forward ribs and then welded to the a plurality of ribs disposed at different angles 10 
stem. They are next sprung into hull form, to a vertical plane passing through said keel, 
bringing them into engagement first with the a plurality of hull-length metallic sheets fixed 
slots in the ribs in the midship section, then with at their ends to the stem and transom and fixed 
those aft and finally with the slots in the transom. at their edges to the frame, said sheets being 

ls. They are then held in that position in such a flexed and twisted over the ribs into longitudinal 5 
way that they are free to move longitudinally in and transverse curvatures conforming substan 
the slots as well as laterally outwards when the tially to the angular inclination of said ribs, 
time comes to force them outwardly against the whereby said sheets are, tensioned and main 
sheathing. . . . . . . . . • tained in said transverse and longitudinal cur 

20. The next step is to apply the hull sheathing. vatures without buckling. 20 
The forward ends of the sheathing plates 60 are 2. A metallic hull for a ship comprising a 
welded to the stem and then flexed into contact frame having a keel, a stem, a stern element and 
along their margins with the tubular frames 3 a plurality of spaced ribs disposed at different 
and gunwales.f5. They are then weldedalong such angles to a vertical plane passing through said 

ses margins to the frames 3 and gunwales 5 and keel, a plurality of hull-length metallic sheets 25 
finally to the transom 8. The sheathing plates fixed at their ends to said stem and to said stern 

are in similar way welded to the stem 7, tu- element and connected at their adjacent edges 
bular frames 3, keel 6 and transom 8. As the in watertight relationship, said sheets being 
sheathing plates are lap or butt-welded to the flexed and twisted over, said ribs into longitudi 

30 gunwales, it may be desirable to cover the joint nal and transverse curvatures conforming sub- 30 
by a wooden strip. 28.Next, the wedges 29 are stantially to the angular inclination of said ribs, 
driven in behind the frames 4 until the latter not whereby said sheets are tensioned and main 
only contact, with the sheathing plates but also tained transversely and longitudinally curved. 
force them outwards under tension to give them 3. A method of constructing metallic hulls for 

as a smooth evenly curved form from stem to stern. ships of angular cross-section comprising weld- 35 
What that is accomplished the wedges are welded ing longitudinal frames to the angles of the ribs, 
to the ribs and to the longitudinal frames f4. placing intermediate longitudinal frames in slots 
The frames may then be welded to the tran- along the outer margins of the ribs, welding the 
som; the ends of the sheathing plates G, A, longitudinal edges of the metal sheathing plates 

40 frames is, 6 and keel 6, which project beyond to the first mentioned frames and then bowing 40. 
the transom, are cut off and ground flush with said plates outwardily under tension by forcing 
the latter. w - the intermediate longitudinal frames outwardly 
In the construction shown in Figs. 7 and 8, against the inner faces of the said plates. 

the ribs 30 are bent to form instead of being 4. A method of constructing metallic hulls for 
45 formed of straight sections butt-welded together. ships of angular cross-section comprising weld- is 

The greater number of the ribs are made of a sin- ing longitudinal frames to the angles of the ribs, 
gle piece of metal from gunwale to gunwale. placing intermediate longitudinal frames in slots 
However, those ribs in the bow which contact with along the outer margins of the ribs, welding the 
the stem are, to advantage, made in two pieces, longitudinal edges of the metal sheathing plates 

50 So that their lower ends can be welded to the sides to the first mentioned frames and then bowing so 
of the stem, instead of its top only. Gusset plates said plates outwardly under tension by driving 
3 may also be used, as shown, to secure greater wedges between the bottom of the slots in the 
rigidity adjacent the stem and keel and to serve ribs and the intermediate longitudinal frames. 
as floor timbers. - 5. A method of constructing metallic hulls as 

55. In this case the ribs are of angle form with one in claim 4, in which the intermediate longitu- as 
Web projecting outwardly toward the sheathing dinal frames are first welded to the stem, then 
plates, while the other web extends substantially sprung into the curved form of the hull to bring 
parallel to such plates. This rib section is much them into engagement with the slots in the ribs, 
stronger per pound than the flat section of Figs next forced out against the sheathing plates by 

60 1 to 6, and hence the ribs may be made lighter. wedges and finally welded to both ribs and 60 
without sacrificing strength. . . . . Wedges. . 
Another feature of this alternative, form of 6. A method of constructing metallic hulls for . 

construction is the use of semi-cylindrica longi- boats comprising assembling a frame for said. 
tudinal frames 32 at the chines, which also re- hull, flexing elongated metallic sheets longitu 

85 duces the hull weight somewhat. . . . diinally and twisting said sheets over said frame is 
. The deck beams 33 are also of angle form, but to stress and curve them longitudinally and 
in this case the laterally extending webs are on transversely into hull form, and adjusting said 
the outside and the deck plates 34 are welded frame to conform to the transverse and long 
directly thereto. This is possible because the tudinal curvatures of the sheets. 

70 deck plates are not curved transversely. 7. A method of constructing metaillic hulls for 70 

in elongated sheathing plates over said ribs and 
though the height of their sides varies somewhat connecting them at their adjacent edges and 

75 due to the sheer of the deck. As the frames all moving said reinforcing-members outwardly into TS 
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4 
engagement with said sheathing to maintain 
them flexed and under tension. 

8. A method of constructing metallic hulls for 
ships comprising fixing a plurality of ribs to a 
keel to form a frame, at least some of said ribs 
having portions inclined at different angles than 
other ribs to a vertical plane passing through 
Said keel, mounting movable reinforcing mem 
bers on Said ribs, flexing and twisting a plural 
ity of elongated metallic sheets over said ribs to 
form a sheathing having portions stressed and 
curved longitudinally and transversely, connect 
ing said sheets in Water-tight relationship and 
adjusting said reinforcing members to engage 
the inner surfaces of said sheets. 

9. A metal hull ship of the type having an an 
gular Cross-section, comprising metal framing in 
cluding metal ribs, stem and transom, longitu 

2,162,822 
dinal frames welded to the stem and transom 
and also to the ribs at the corners and ends 
thereof, and intermediate longitudinal frames, 
also welded to the ribs, stem, and transom, said 
ribs having slots along their outer margin to re 
ceive said intermediate longitudinal frames, and 
metal sheathing plates the length of the ship 
welded at their ends to the stem and transom 
and also welded along their longitudinal edges to 
the first mentioned longitudinal frames, the in 
termediates frames projecting somewhat beyond 
the line of contact of the plates with the corner 
frames to give the framing a transverse curva 
ture corresponding to the natural transverse cur 
wature of the sheathing sections when bent to 
hull form. 

G. CHAUNCEY PARSONS. 
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