
2,446,860 Aug. 10, 1948. M. A. WALLACE 
BOAT 

5 Sheets-Sheet 1 Filed June 29, 1945 

NW, mlwl % S g S 8, 

MLm/Y/IML LACE 

31“ Rwfkm 



Aug. 10, 1948. M. A. WALLACE 2,446,850 
BOAT 

Filed June 29, 1945. 5 Sheets-Sheet 2 

§ 

7 I F. R Q\ 

" 

Ill/f ‘ Q ~// 
m m ' 



Aug. W, 1948. M. A. WALLACE 2,446,860 
BOAT ‘ 

Filed June 29, 1945 5 Sheets-Sheet 5 



2,446,860 Aug. 10, 1948. M. A. WALLACE 
BOAT 

5 Sheets-Sheet 4 Filed June 29, 1945 

“v Q 
./ 145???? I 

grwW/rm 
MATCH/{W441i ACE 

‘N 





Patented Aug. 10, 1948 

. 

2,446,860 

OFFICE 
2,446,860 
BOAT 

Milton A. Wallace, Mystic, Conn. 

Application June 29, 1945, Serial No. 602,267 

(01. 114—67) 16 Claims. 
1 

This invention relates to boats. 
In the construction of boats, for example, cruis~ 

ers and yachts, it has been the common practice 
to proceed with the laying of the keel, the forma 
tion and setting of ribs, the cutting, ?tting and 
fastening of the planking, etc. These and the 
various other operations involved require many 
man hours of labor for the custom cutting and 
?tting of the parts. As a result, much of the 
cost in the building of a boat of this character is 
involved in labor, thus requiring the selling of 
such boat at a substantially high price and limit 
ing to a great extent the ?eld of sale. 
Moreover, certain hard and fast ideas have been 

followed in the hull construction of boats of this 
character, the principal idea being to so design 
the lines of the hull as to reduce the force re 
quired for displacing water as the boat is driven. 
However, in addition to the power required to dis 
place the water in movement of the boat, it has 
been recognized that a substantial amount of 
power has been spent in overcoming the drag of 
the water against the hull surfaces. 

So far as resistance to displacement of the 
water in movement of the boat is concerned, mod 
ern stream line designs have reduced this di?i 
culty substantially to a minimum, but little or no 
progress has been made in overcoming the sur 
face drag of the water on the hull of a boat. 
Smaller faster boats have been constructed with 
steps providing angular planes which come into 
operation only at relatively high boat speeds and 
with the use of a power plant of substantial size, 
to provide the effect of lifting the hull higher in 
the water, thus materially reducing the area of 
the hull in contact with the water. While this 
reduces surface drag, a construction of this char 
acter is applicable only to speed boats because of 
the boat speed necessary to render the construc 
tion operative. Moreover, power plants of sub 
stantial size are required to propel a boat at .such 
speed as to render the hull planes effective for 
their intended functioning. 
An important object of the present invention is 

to provide a boat structure which lends itself 
readily to the preformation of all of its compo 
nent parts, thus very greatly reducing the amount 
of labor involved in the actual assembling of the 
parts. 
A further object is to provide a boat structure of 

this character wherein the use of conventional 
ribs as such is completely eliminated, the struc 
tural strength necessary in the hull being provid 
ed in the preformed parts which are brought to 
gether to form the hull. 
A further object is to provide a boat structure 

wherein the various hull skin components may be 
readily preformed by being pressed and cut from 
such formable materials as certain types of ply 
wood, various plastics, aluminum, stainless steel. 
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etc., the hull components thus preformed being 
capable of ,quick and easy assembly with a mini 
mum expenditure of labor. 
A further object is to provide such a boat struc 

ture wherein the hull skin components referred 
to above are so formed as to provide substantial 
beam strength transversely of the boat to permit 
the complete elimination of conventional ribs. 
A further object is to provide such‘ construc 

tion wherein the assembly of the parts not only 
provides for the quick and adequate fastening of 
the parts together, but also provides spaces for 
receiving suitable mastic or binding compositions 
whereby a completely leak-proof inner hull is pro 
vided, the fastening means employed being of 
such nature as to cooperate with the mastic or 
binding composition for tightening the hull joints 
in the event any leakage should occur. 
A further object is to provide such a boat struc 

ture which affords means for feeding air into the 
water adjacent the hull surfaces in contact with 
the water to reduce the surface drag of the water 
on the hull, thus permitting the boat to be driven 
at substantially higher speeds with less power and 
without requiring relatively high boat speeds in 
order to be effective. 
A further object is to provide a prefabricated 

hull structure embodying therein air passages for 
feeding air downwardly through the hull and dis 
charging it into the water adjacent the surfaces 
of the hull in contact with‘ the water, thus provid 
ing an air cushion beneath the boat and greatly 
reducing surface drag on the hull. 
A further object is to provide, in combination 

with the air ducts referred to, a stepped hull con_ 
struction wherein the air passing through the 
ducts is discharged into the water through the 
substantially vertical parts of the steps, thus com 
pletely satisfying any partial vacuum occurring 
through movement of the boat through the water, 
and accordingly substantially reducing the drag 
on the hull. 
A further object is to provide novel controllable 

means for supplying air to the ducts referred to. 
A further object is to provide a novel method of 

assembling the parts involved, particularly with‘ 
respect to the placing of the mastic in the spaces 
where desired. 
Other objects and advantages of the invention 

will become apparent, during the course of the fol 
lowing description. 
In the drawings I have shown one embodiment 

of the invention. In this showing: 
Figure 1 is a side elevation of a boat of the pri 

vate cruiser type embodying the invention, 
Figure 2 is an elevation of the same looking 

from the bow end, 
Figure 3 is a stern elevational view of the boat, 
Figure 4 is a section on line ll-d of Figure 1, 
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showing a portion of the boat, parts being shown 
in elevation, 

Figure 4a is an enlarged fragmentary sectional 
view similar to the rubbing strake section of Fig 
ure 4, taken substantially on line 4a,—4a of Fig 
ure 1, 
Figure 5 is an enlarged fragmentary sectional 

view through the keel portion of the boat, 
Figure 6 is an enlarged fragmentary sectional‘ 

view on line 6-6 of Figure 3, 
Figure 7 is an enlarged fragmentary horizontal‘ 

sectional view taken substantially on. line 1-1: 
of Figure 1, 
Figure 8 is a similar view which may be taken 

on line 8——8 of Figure 1, 
Figure 9 is a View on one of the blind bolt nut 

holding devices, the parts being shown separated 
with the elements thereof in the positions they 
will occupy when inserted; 
Figure 10 is an enlarged, fragmentary sectional 

view on line ill-l 0 of Figure 12, 
Figure 11 is a similar view on line lil-Jlf of 

Figure 1, 
Figure 12 is an enlarged fragmentary sectional 

view taken on the plane indicated by the numeral 
lZ-l 2 in Figure 10, 
Figure 13 is an enlarged fragmentary sectional 

view on line l3—l 3 of Figure 1, and 
Figure 14 is a fragmentary side elevation of 

the rubbing strake portion of one of‘ the lower 
outer skin sections. 

It will become apparent that thehull structure 
of the present invention, in its preferred form, is 
formed of three “skins”‘namely, an outer skin l0, 
an inner skin I l and an intermediate skin I 2'. De 
pending upon the design and size of the boat, 
these skins each may be made integral, or in 
sections, and all preferably are made sectionally 
for convenience in manufacture and assembly. 
For example, the outer skin “I, in Figure 1, is 
shown as being formed of sections l4, l5 and I6, 
forming. the sides of the boat, and transom sec 
tions 18. These sections extend down to a rub 
bing strake l9, to be referred to later. Between 
the inner and outer skins I0 and II is arranged 
a. plurality of pipes or tubes 20 each of which may 
be arranged approximately‘ in a vertical plane, 
these pipes extending downwardly within the 
sides of the boat, thence inwardly toward the keel 
structure as shown in Figure 4. A relatively large 
pipe 21 which may be either integral or sec 
tional, extends throughout the length of the boat. 
The pipes 20 (Figures 4 and 5‘) extend into the 
keel pipe 21 through openings 23 larger than the 
pipes 20, for a purpose to be described. Small 
tie pipes 24 extend from end to end of the boat 
through openings in the adjacent ends of the 
pipes 20 to tie them in position against substan 
tial displacement, particularly when the parts are 
being assembled. 
As shown in Figure 4, the keel edges of the in 

ner skin I l are shaped as at 25 to ?t the keel 
pipe 2|, and the adjacent edges of the shaped 
portions 25 are turned upwardly as at 2,6 to form 
short continuous ?anges. These ?anges are re 
ceivable in the open side of an elongated'connect 
ing member 21 which is semi-cylindrical in cross 
section, as shown in Figure 5. Similarly, the keel 
edges of the outer skin It! and intermediate skin 
I 2 are shaped around the keel pipe 2|, as indi 
cated by the numerals 30' and SI. A fastening 
strip 32 lies along the bottom of the hull. This 
strip is arcuate in cross-section and has angular 
inwardly extending ?anges 33 at its edges en 
gaging the shaped portions 30 of the outer skins 

4 
Ill, The inner extremities of the ?anges 33 seat 
against the heads 34 of a plurality of bolts, one 
of which is shown in Figure 5 and indicated by 
the numeral 35. The space between the inner 
edges of the ?anges 33 is greater than the diam 
eter of each bolt 35 to provide spaces for the 
downward extension of ?anges 36 on the ends of 

’ the portions 30 of the outer skin. Each bolt 35 

10 
is provided at its upper end with a nut 31. The 
tightening of. these nuts serves to clamp the vari 

' ous parts of the keel construction rigidly with re 
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spectto eachother. 
The pipes 20 and keel pipe 2| form parts of the 

framing of the boat, as will be apparent. As the 
pipes 20 approach the sheer line of the boat, they 
extend upwardly ‘and inwardly as at 46 (Figure 
11) and the upper inner extremities of these pipes 
extend into an inner frame pipe 4| shaped gen 
erally to correspond to the horizontal pro?le of 
the boat. The pipe 49 is provided with openings 
4?." through which the adjacent ends of the pipes 
Nextendand a tie pipe 43 extends through such 
pipe. ends to prevent their substantial displace 
ment from the pipes 4|. Except adjacent its up 
per and. inner extremity, as shown in Figure 11, 
each pipe 20 throughout its length lies against 
the inner skin, Ill. The intermediate skin [2, as 
clearly shown in Figure 7, has its portions 45 be 
tween adjacent pairs of pipes 20 lying against the 
inner skin I 1.. Where each pipe 20 occurs, the 
inner skin I2 is shaped as at 46 to extend around 
the pipe 20, the arched portion 46 engaging the 
outer skin In. Each arched portion 45 (Figure 
7) has its side portions 4'! diverging toward the 
inner skin II to form pockets 48 for a purpose to 
be described, and at suitably spaced points, each 
pipe 20 is provided with openings 49 affording 
communication between the interior of each pipe 
20 and the pockets 48. For a purpose to be 
more ‘completely referred to later, the spaces be 
tween adjacent pairs of pipes 20 and between the 
outer skin l0 and inner skin portions 45 form air 
channels 52. From a point adjacent the rubbing 
strake t9, the three skins of the boat are pref 
erably divided, and. the lower sections are con 
nected to the upper sections as shown in Figures 
4 and 4a. Inasmuch as the sections of the skin 
are substantially continuations of each other, par 
ticularly as to their relationship to each other 
and to the pipes '20, they have been indicated by 
the same reference numerals. Referring to Fig 
ures 4 and 4a each lower section H] has its upper 
edge portion turn-ed outwardly to form a ?ange 
55 which is split transversely as at 55, these splits 
being of any width proportionate to the distance 
between the pipes 28. For example, assuming in 
an average size pleasure cruiser that the pipes 
20 are one foot on centers, three of the cuts 55 
could be made in the distance between alternate 
pipes 20', that is, three cuts for each two feet 
of hull length. One of the ?ange elements for 
each three thus cut is turned upwardly as at 57, 
while the remaining two ?anges of each three 
have their outer edges in horizontal alignment as 
at 58 for a purpose to be described. Inwardly of 
each outer edge 58, the associated ?ange has its 
leading edge bulged upwardly as at 59 and its fol 
lowing edge bulged downwardly as at 60, the latter 
forming an opening 5|. with respect to the leading 
edge of the next following ?ange. As will become 
apparent, this provides for the rearward flow of 
air through each opening 6 I. 
The lower edge portion of each outer skin l0 

above the rubbing strake [9 curves outwardly as 
at 62 thence downwardly as at 63, thence out 
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wardly at B4, and has its lower extremity turned 
downwardly and outwardly as at 95 to terminate 
in a ?ange 69. This ?ange will be arranged ad 
jacent aand parallel to and slightly spaced from 
the ?ange edges 59. A clamping strip 19, slight 
ly more than semi-cylindrical in cross-section, re 
ceives the ?ange edges 58 and 99, and fastening 
elements ‘II pass through the clamping strip 19 
and through a continuous member ‘I2 lying in the 
angle between the ?ange portions 58 and 99. The 
space within the clamping strip ‘I9 is ?lled with 
a suitable mastic as at ‘E3 to seal the joint thus 
provided. In Figure 4, the plane of section is 
through one of the pipes 29, although such pipe 
is shown in elevation. Since the pipe is in the 
plane of section, the intermediate skin I2 will 
have its portion 96 shown therein, outwardly of 
the pipe 29. The upper and lower sections of such 
intermediate skin have overlapping edges 15 ly 
ing against each upturned ?ange 5i’, and the lat- . 
ter, in turn, lies against the downwardly ex 
tending portion 93 of the upper outer skin I9. 
rIihese various elements are adapted to be secured 
together by a bolt ‘l9 extending therethrough, 
and also extending through and beyond the pipe 
29. 
The adjacent horizontal edges of the upper and 

lower sections of the inner skin ll, Figure ‘l, are 
turned inwardly and than downwardly and out 
wardly as at 89. A clamping strip 8!, approxi 
mately semi-cylindrical in cross-section, engages 
the adjacent edges of the upper and lower sections 
of the inner skin, and each bolt i8 extends 
through the clamping strip 9! and is provided 
at its inner end with suitable clamping means “ 
generally indicated by the numeral 82. This 
speci?c attaching and clamping means forms per 
so, no part of the present invention and need not 
be described in detail. 
As ‘shown in Figure 4a, .the adjacent horizontal 

edges of the upper and lower sections of the inter 
mediate skin IZ overlap as at 85, and the adja 
cent portions of the intermediate skin, ‘together 
with the clamping strip 9i and the adjacent por 
tions of the inner skin H form a mastic-receiv- M 
ing pocket 85 which communicates with the pock 
ets 48 to receive mastic therefrom in a manner 
to be described. The spaces between the overlap 
ping edges 85 and the outer skin sections of the 
boat form passages 8's’ (Figure 4a) affording rel 
atively unrestricted communication between the 
passages 52 (Figure '7) and corresponding pas 
sages to be referred to in the lower 'hull portion 
between the inner and outer skin sections. The 
passage 8'? also communicates with the passage 
99 (Figures 4 and 4a) formed above the ?anges 

for the passage of air through the openings 
6!. 
Below the strake line, and starting at a point 

somewhat rearwardly of the stem of the boat, 
the outer skin is pressed or shaped to form al 
ternate relatively high steps 99 and intermediate 
relatively low steps 9 i, the bottom surfaces of the 
steps 99 sloping upwardly and forwardly as at 92 
preferably at a greater degree to the horizontal 
than the corresponding surfaces 93 of the steps 
9 l. The rear wall of each step 99‘ is provided with 
a series of elongated openings 94 (Figures 4 and 6) 
while each bottom. wall 92 is provided near its for 
ward end with openings 94’. Each step 99 and 
its bottom portion 92 forms with the intermediate 
skin 12 a passage 95 communicating with one of 
the passages 52 (Figure '7) and with which the 
openings 99 and 99' communicate, as will become 
apparent. The passages 52 occur between each 

10 

30 

at) 

(50 

6 
adjacent pair of pipes 29, whereas the passages 
95 occur with respect to alternate pairs of pipes 
29. Above each step bottom 93, the inner skin 
II curves downwardly theretoward as at 96 and 
‘the intervening skin I‘2 contacts with both the 
inner skin portion 99 and the step bottom 93 to 
a?ord a support for the latter. Rearwardly of 
such contact, the inner skin I2 follows the step 
bottom 93 in contact therewith and extends up 
wardly along the inner face of the rear portion 
of the step and is secured thereto as at 91. A 
pocket 93 is formed between the inner and in 
termediate skins I I and I2 adjacent the fastening 
elements 91 and this space will be ?lled with mas 
tic in a manner to be described. 
Adjacent the forward end of each step 99, the 

inner skin 52 generally follows around the ad 
jacent pipe 29, as at 99, but preferably not in con 
tact therewith for a purpose to be described. At 
the upper end of each skin portion 99, the inter 
mediate skin will again contact with the inner 
skin I! and follows therealong, as shown in Fig 
ure 6. The spacing of the portions 99 of the 
intermediate skin from the respective pipes 29 
is to provide spaces I 99 to receive mastic ?owing 
thereinto from the pipes 29 through some of 
the openings 99. Each space 98 is ?lled with mas 
tic from the adjacent space I99, there being a, 
relatively loose ?t at the point I9I between the 
inner and intermediate skins for the passage of 
such mastic. 
Adjacent the forward end of each step bottom 

93, the intermediate skin l2 follows around the 
outer skin as at Hi2 and is secured thereto by 
fastening elements I93. The intermediate skin 
then generally follows around, but not in con 
tact with each associated pipe 29, as at I94, and 
then turns to follow the contour of the inner 
skin portion 99. The space I95 between each in 
termediate skin portion I94 and the adjacent 
pipe 29 is adapted to receive mastic in the same 
manner as the space I99, and this mastic ?ows 
around the adjacent end of the fastening ele 
ment ‘I93 in the same manner that it ?ows 
around the fastening elements 97, thus providing 
leak-proof cells for the fastening elements re 
ferred to. Each inner skin portion 99 and I94 
is secured to the adjacent pipe 29 and to the 
inner skin I! by fastening elements I96, some 
of which are of particular types, but form no part 
per se of the present invention and need not be 
referred to in detail. 

Joints between forward and rear sections of 
the outer skin may be made as shown in Figure 
6. These joints may occur between forward and 
rear sections of the outer skin as shown in the 
same ?gure. The adjacent ends of the outer 
skin will be turned upwardly to form contacting 
?anges I I9 and II I, and a bolt I I2 passes through 
these ?anges, through the adjacent portion of 
the inner skin l2, through the adjacent pipe 29 
and then through the inner skin II. The bolt 
H2 and associated elements are preferably of 
a particular type used in other joints in the boat 
structure, and will be further referred to in de 
tail later. The portion of the intermediate skin 
52 adjacent the bolt I I2 preferably lies against the 
?ange H9, as at H3, and the rear extremity IE4 
of such portion of the intermediate skin lies 
against the inner skin portion 95. The forward 
edge of the next adjacent rearward intermedi 
ate skin section extends along the adjacent step 
bottom 93, thence upwardly to terminate in a 
curved portion H5 lying against the skin por 
tion H4. This arrangement of the elements re 
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ferred to forms a pocket H6 having a. su?icient 
degree of communication with the adjacent 
pocket 98 to receive and be ?lled with mastic. 
The pipe 20 through which the fastening ele 
ments II2 extend discharge mastic into the ad 
jacent pocket “1, this mastic flowing‘ down 
wardly around the pipe 20 to cover the adjacent 
fastening element 91. The inner end of this fas 
tening element will be sealed, and the mastic 
in the pocket H5 seals the overlapping and en~ 
gaging intermediate skin portions II 4 and H5. 
The means for joining forward and aft sec 

tions of the outer skin Iii above the rubbing strake 
is shown in Figure 7 toward the top of the boat 
and in Figure 13 at a point. relatively close to 
the rubbing strake. In this connection, it is 
pointed out that it is desirable in boats of average 
size, for example, in the ordinary pleasure cruiser, 
to make the outer skin above the rubbing strake 
in sections, and these sections cannot have their 
joints completely hidden in any practicable man 
ner_ This fact is taken advantage of in the 
present construction by utilizing such joints for 
supplying additional air for discharge beneath 
the hull, and to add to rather than detract from 
the appearance of the boat. These joints, for 
example, as generally indicated by the numeral 
I25 in Figure 1, preferably are formed curved 
and slope downwardly and rearwardly toward 
their lower ends to add to the attractive and 
“racy” appearance of the boat. The joints re 
ferred to may be formed as indicated in Figures 
'7 and 13. The adjacent edges of adjacent outer 
skin sections are turned inwardly to form ?anges 
I2! and I22 arranged in contact with each other. 
Adjacent such ?anges, the inner skin II and in 
termediate skin I2 are extended inwardly as 
shown in Figures '7 and 13 to provide a pocket 
I23, the rearwardly facing wall I24 of which is 
arranged parallel to the ?anges I 2I and I22. A 
bolt of a special type similar to the bolt H2 
(Figure 6) and to be referred to in detail later, 
extends through the ?anges I2I and I22 and wall 
I25 to ?x these elements together with respect 
to each other. The outer surfaces of the outer 
skin Iii are approximately flush at the upper 
sheer line and the forward edge of the rear outer 
skin section diverges outwardly toward its lower 
end as shown in Figure 1, and as will be apparent 
from a comparison of Figures '7 and 13. Toward 
its lower end, therefore, the forward end of the 
rear skin section II} is oifset substantially out 
wardly as at I23, this offset forming a portion 
of the ?ange I22 and being provided therethrough 
with openings I2‘! which admit air into the ad 
jacent passage 52. The joint referred to is there 
fore utilized in the functioning of the struc 
ture and adds to the appearance of the boat. 
The three skin layers and the pipes 20 are se~ 

cured to each other in the manner shown in 
Figure 8, bolt means being employed, which is 
similar to the bolt means I I2 in Figure 6 and I25 
in Figures 7 and 13. Referring to Figure 8, a 
fastening means is employed for the purpose 
stated at each pipe 213 and at spaced points there 
along. The intermediate skin I2, instead of be 
ing arched over the pipe 20 as shown in Figure 
"I, has the portion thereof adjacent one side of 
the pipe 25 extending tangentially therefrom as 
indicated by the numeral I30, and then bent in 
wardly as at IBI back into its normal plane, which 
is the plane shown between the pipes 20 in Fig 
ure 7. The inner skin II is formed as at I32, 
parthr around the pipe 28, and then extends an 
gularly as at I33 against the intermediate skin 
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portion I35. The inner skin then extends in 
wardly at a sharper angle as at I34 to lie against 
the‘ intermediate skin portion I 3|. The inner 
skin portions I32, I33 and I34 are of limited 
width as will become apparent and form pock 
ets- I35. 
A bolt I35, similar to the bolts I I2 and I25 pre 

viously referred to in a general way, is arranged 
with its head I31 in the pocket I35 shown in 
Figure 8. The bolt I31 extends through the in 
ner skin, through the pipe 211, through the inter 
mediate skin I2, ‘and then through an angle 
bracket I 40 secured to the outer skin III in any 
suitable manner, as by screws I4I. rl‘he bolt I36 
is provided with a tapered end I42 to facilitate 
its insertion through the skins I I and i2 and pipe 
25 and through an opening I43 formed in the 
bracket I40. This opening is somewhat larger 
than the bolt and has its end toward the pipe 
23 ?ared as at M4 for a purpose to be described. 
A nut I45 is threaded on the bolt I36. 
Means is associated with one of the bolts I45 

for maintaining them in position for the blind 
securing of the parts, the pocket in which the nut 
I45 is arranged being inaccessible when the parts 
are assembled. The nut holding device is shown 
in position on the nut in Figure 8 and is illus 
trated in detail in Figure 9. This device is indi 
cated as a whole by the numeral I59 and com 
prises complementary sections I5I and I52, each 
of which is formed of a single sheet of relatively 
soft metal, for example, lead, tin, etc. Each sec 
tion has a base portion I53 from the center of 
which extends a substantially semi-cylindrical 
member I54 flared at its ends as at I55, and it 
will be apparent that the members I54 are in 
sertable in the opening I43 (Figure 8) for the 
assembly of the elements. Each base section I53 
is extended to form a lip I5‘! to seat therewith 
against the surface to be gripped by the nut I45. 
The lip I5‘! is bent back upon itself to form a 
lip I58, as shown in Figure 9, for a purpose to 
be described. 

Opposite the lip I51, each base section I53 is 
extended to form a lip I60, also in the plane of 
the base section, and at its end, each lip I5!) is 
bent to form a perpendicular lip ISI. This lip 
is engageable with a side of an element to which 
the bolt is connected to prevent the turning of 
the nut. For example, the lips l5! would be en 
gageable with the inner end of the ?ange III 
(Figure 6) and with the inner ends of the ?ange 
I2I (Figure 13) in the previously described uses 
of the present bolt construction. In Figure 8, 
the lips ISI are shown engageable with the ad 
jacent end of the bracket I40. 
The body of each complementary section I5! 

and I52 is bent perpendicular to the base section 
I53 as at I62 to form a wall engageable with one 
side of the nut. At opposite ends, the wall I62 
of each section is bent perpendicularly inwardly 
as at I63 and I64, the lips I83 thus formed on 
the two sections cooperating with each other to 
form a wall engageable with one side of the nut 
I45, and the two lips I64 in the two sections co 
operating for the same purpose at the opposite 
side of the nut. The inner ends of the lips I58 
seat against the lips I64 to assist in assuring 
against distortion of the nut holding device under 
any torque transmitted to the nut upon the tight 
ening of the bolt. Each wall I62 is provided with 
an arm portion normally extending therefrom in 
a common plane therewith as indicated by the 
numerals I66 and I57. These arms are of a 
width approximately equal to the over-all Width 
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of the nut holding device when the parts are as 
sembled, the arms I66 and I61 being offset from 
each other to permit them to be folded into po 
sition, as will be described. Each arm I66 and 
I61 terminates in a perpendicular lip I69, en 
gageable against the outer face of the wall I62 
of the other section I5! or I52 when the device 
is assembled. ' 

Each arm I66 and I61 is notched centrally of 
its length as at I16 for the passage of the bolt 
end therethrough. In using the device, one of 
the sections I5| or I52 is inserted in position with 
its extension I54 arranged in the opening I53. 
The extension I56 of the other section is then 
inserted in position. The edges of the section 
I 54 have su?icient clearance with respect to each 
other so that the extension I54 of the second 
section may be tilted and inserted in position. 
The nut is then placed within the wall portions 
I62, I 63 and I66, in engagement with the base 
sections I53, whereupon the arms I66 and I61 
are bent over the nut in ?at engagement with 
the outer ends thereof with the lips I69 engag 
ing the outer faces of the respective walls I62. 
When the parts are thus assembled, it is impos 
sible for either sections I5I or I52 to swing away 
from the other section, which would be necessary 
for the removal of either section, and accordingly 
the nut holding device will be retained in posi 
tion until ready for use. A number of the joints 
of the boat employ the nut holding device re 
ferred to, and the latter likewise is employed in 
connection with the fastening of the parts as 
shown in Figure 8. When the parts are assem 
bled, each nut I45 will be held in its proper po 
sition, and the bolt may be inserted and tight 
ened from an accessible point. 
The invention is shown in the present case as 

being employed in connection with a cruiser of 
the trunk cabin type, the trunk cabin being gen 
erally illustrated by the numeral I15 (Figure 1). 
It will be apparent, however, that the invention is 
applicable to any type of boat. Between the sheer 
line I16 (Figures 1, 10 and 11) and the cabin, 
is formed a deck I11 more fully referred to be 
low. As previously stated, the upper portions of 
the skins II and I2 curve upwardly and inward 
1y toward the pipe 6L and .the skin I‘I turns par-t 
ly around this pipe as indicated by the numeral 
I13. A cap strip I19 bridges over the tops of 
the pipe III and the upper edge of the inner skin 
portion I18. An outer cabin wall I86 has its lower 
edge bolted as at I8I to the cap strip I19, and 
this bolt passes through the upturned edge I82 
of the intermediate skin. The bolts I8I form 
leak-proof joints between the three elements 
through which it passes, and these elements, to 
gether with the pipe (II in the adjacent portion 
of the inner skin I I form a mastic-receiving pock 
et I83. 
The cabin wall I81 is apertured as at I85 to 

form port holes which may be closed by glass 
panes I 86 supported and sliding in met-a1 or other 
stripping I61. Within the cabin, a shaped mold 
ing strip I 68 has its upper edge engaging the strip 
E61. Bolts I86 pass through the strip I88, the 
cap strip I86 and the upper end portion I18 of 
the inner skin, to secure these elements together. 
This arrangement forms a mastic receiving pock 
et I96. 
A series of air inlet boxes each indicated as 

a whole by the numeral 266 is arranged in the 
deck I11. Each of these boxes comprises a sub 
stantially vertical inner wall 26I having its lower 
edge seated on the intermediate skin I2, as shown 
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10 
in Figure 10. Each box further comprises an out~ 
er wall 262 which extends substantially vertically 
downwardly and then curves downwardly and 
outwardly as at 263, following the curvature of 
the portions of the intermediate skins covering 
the pipes 26 and terminating in contact with the 
outer skin I6, as shown in Figure 10. The wall 
262 and outer skin I6 above the point of contact 
of such elements form a mastic-receiving pocket 
264. 
Each box 266 (Figure 12) lies between an ad 

jacent pair of pipes 26 and the series of boxes 
may extend ‘as far along the deck I11 as prac 
ticable, that is, the series of boxes may be as 
long as the doors associated therewith, to be 
referred to below, can be readily operated. Re 
ferring to Figure 12, each box 266 comprises a 
forward wall 266 having a ?ange 261 at its lower 
edge shaped transversely and longitudinally to 
?t over the adjacent portion of the intermediate 
skin I2, the ?ange 261 extending from .the inn-er 
wall 26I to the outer wall 262 as shown in dotted 
lines in Figure 10. 
Each box 200 further comprises a rear wall 

2I6, the upper portion of which is inclined to the 
vertical for a purpose to be described. At its 
lower edge, each wall 2 I 6 is provided with a ?ange 
2II shaped transversely and longitudinally of ‘it 
self to fit the portion of the inner skin I2 ar 
ranged over the adjacent portion of each pipe 
26. It will be apparent that the space inside 
each box 206, indicated by the numeral 2I5 in 
Figure 12, forms the upper end of each air pas 
sage ‘52. Each space 2I5, except as referred to 
below, is adapted to be closed by a door 2I'6 hav 
ing opposite side walls 2I1 and a rear wall 2I8. 
The front of each door is open as at 2I9. Each 
door is provided with a hinge element 226 cc 
operating with a hinge element 22I carried by 
the adjacent wall 2I6, and receiving a hinge pin 
222, the hinge thus formed preferably being of 
the piano type. Each door has its top wall at 
the front and sides thereof extended to form a 
?anged portion 223 seating in a recess 224 formed 
of shaped metal or other stripping 225. Adjacent 
the hinge of each door, a strip 226 is secured to 
the corresponding wall 2I6 to cooperate with the 
next rearward strip 225 to form a mastic-receiving 
pocket 221, each of these pockets communicating 
with the pocket 264 (Figure 10). 
A pipe 236 extends longitudinally beneath the 

deck as shown in Figure 12, and all of the elements 
through which the pipe extends are slotted, for 
example, the walls 266 and 2I6, the lower portion 
of the strip 226 and hinge 22I, and the lower 
portion of the hinge elements 220. The wall 2I8 
of each door is slotted as at 23I from a point 
above the pipe 30 to its lower end. A plate 232 
is secured to the wall 2I8 on each side of the 
slot 23I, and opposite links 234 are pivoted as at 
233 to the plates 232. Within the pipe 230 is a 
rod or shaft 235 and Within each door 2I6 this 
shaft carries a transverse pin 236 extendingr 
through opposite slots 231 in the pipe 236. Each 
pin 236 also is relatively slidable with respect 
to the rod 230 by means of relatively short slots 
238 through which each pin extends. A spring 
239 has one end engaging each pin 236 and its 
other end engaging the adjacent wall 266 to urge 
the pins 236 toward the left as viewed in Figure 

' 12 to tend to move each door toward closed po 

75 

sition. 
‘Suitable means are provided for operating the 

rod 235. Such means may be arranged wherever 
desired, and in Figure 12 the operating means is 
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shown as being associated with the rod 235 and 
sleeve 238 within one of the pockets H5. The 
pipe 239 is divided into fore and aft sections rig 
idly connected by a sleeve 2132 slotted as at 2&3. 
The pipe 230 is slotted as at 2415 while the rod 
235 is provided with a slot 245, the slots 2%, 21M 
and 255 being in a common plane for the inser 
tion of the upper end of a lever 25%. The slots 
243 and 2M are elongated, while the slot 2G5 
is shaped to receive the rounded upper end of 
the lever 2155 so that movement of the latter will 
impart movement to the rod 235. The lever 2% 
is carried by a shaft 24'.‘ journaled in suitable 
brackets (not shown) and theshaft 241 extends 
into the interior of the boat for connection with 
a lever 2138, also ?xed to the shaft 24?. Opera 
tion of the lever either manually or by power, 
will rock the lever 2136 to actuate the rod 235 and 
simultaneously move the doors 218 to open or 
closed positions. The pocket 2 t5 utilized for the 
operating mechanism for the rod ‘.235 will not be 
provided with one of the doors 25%, but prefer 
ably is covered by a plate 249 which mayv be re 
moved to provide access to the operating mech 
anism referred to. 
The sheer line H6 may be formed of a split tube 

as shown in Figures 10 and 11, and this tube may 
be connected by any suitable means 258 to the out 
er skin to. A framing tube or pipe 25! is ar 
ranged in the pocket 2G5 and after the placing in 
position of the various structural elements in~ 
cluding the boxes 2B8, bolts 252 are inserted as 
shown in Figure 10 through the tube 25 l, box wall 
203, pipes 28, inner skin It and intermediate skin 
i2, thus anchoring these elements-rigidly to each 
other. The tube or pipe 25! preferably does not 
?t tightly against the outer skin 2H1, these ele 
ments being spaced slightly from each other. 
After the placing of all of the structural elements 
having to do with the deck I'll’, a body of a suit 
able mastic material is inserted in the pocket 
204 at each side of the boat and taken into the 
lower portion of the pocket 2534 around both sides 
of the pipe 25!, the mastic at the outer side of 
this pipe ?lling the bottom of the pocket 254. 
The mastic also ?lls the pockets 221- (Figure 12) 
and the surface of the mastic is troweled or other 
wise ?attened flush with the top of the boxes 
200 and then curving and sloping upwardly to 
terminate flush with the top of the sheer line pipe 
H6. The mastic is preferably of a type that will 
set fairly hard but not perfectly rigidly, thus pro 
viding a tread surface while at the same time 
possessing some degree of resiliency. 
The operation of the apparatus is as follows: 
The component parts of the boat are not only so 

arranged as to perform highly meritorious func 
tions, but also to facilitate the assembling of the 
parts. Inasmuch as certain features having to 
do with the assembly of the boat are not germane 
to the present invention, such features will not be 
described in detail. The structural parts of the 
boat are preformed for assembly, and the shapes 
of the various parts are shOWn in the drawings 
except for the speci?c formation of the sections 
forming the inner skin H. The shapes of such 
sections will depend upon the particular interior 
design of the boat, since it isiconvenient and ef 
fective to so design the sections of the inner skin 
that the edges thereof can be fixed to the bulk 
heads. For the purpose of the present invention, 
the inner skins can be considered to be sectional in 
so far as they are so illustrated in Figure 4. 

Generally speaking, the keel pipe 25, Figure 4, 
is ?rst laid, and the pipes 29 assembled with re 
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spect thereto, whereupon'thé tie pipes 24 are in 
serted to generally hold the lower ends of the pipes 
29 in proper position. The same assembly is fol 
lowed relative to the pipes or tubes ill (Figures 10 
and 11), the upper ends of the pipes 60 being in 
serted into the pipe all, whereupon the tie pipes 
£33 are inserted. It will be understood that the 
tie pipes employed are relatively thin and ?exible 
to permit them to accommodate themselves to the 
curves of the larger pipes in which they are in 
serted. The inner skin sections I l are then placed 
in position and in practice will be secured to the 
bulkhead supports (not shown). For the purpose 
of the present invention, it will be assumed that 
the inner skin sections are merely held in posi 
tion for the time being by any suitable means. 
The intermediate skin sections l2 are then 

placed in position and the bottom sections there 
of will be secured by the bolts i?? (Figure 6). The 
upper intermediate skin sections are then placed 
in position and the securing devices 82, and bolts 
:3? (Figure 8) are placed, thus anchoring the in 
ner skin sections. The lower outer skin sections 
are then placed in position and their forward and 
after edges anchored by the bolts H2 (Figure 6). 
The various other fastening elements are then 
assembled, for example, the bolts 78 (Figure 4), 
the bolts E25 (Figure 7), and the bolts ll (Figure 
4), these bolts being placed after the assembling 
of the rubbing strake element 10. The clamping 
strips 27 and 32 (Figure 5) are then assembled 
and the hull is completed. 
The boxes 290 (Figures 10 and 12) are then 

placed and ?xed in any suitable manner where 
upon the frame pipe 25l (Figures 10 and 11) is 
placed in the pocket 2% and anchored by the 
bolts 252. 
The assembly of the other elements will then 

proceed as has been predetermined by the most 
e?icient methods, but which are not important in 
connection with the present invention. After 
complete assembly of the boat has been accom 
plished, a suitable mastic in semi-fluid condition 
is pumped into one or both ends of the pipes 2| 
(Figures 4 and 5) and 41 (Figures 10 and 11). 
This mastic, from the pipe 2|, ?ows around and 
into the open ends of the pipes 20, and escapes 
from the pipes through the various openings 
therein (for example, the openings 49 in Figures 6, 
7 and 8) to ?ll the pockets Hill and I65 (Figure 6), 
'38 (Figure 7) etc. This mastic serves to provide 
a completely leak-proof inner hull formed by the 
inner skin I I, all joints and openings around bolts 
being sealed by the mastic where any leakage into 
the inside of the boat could reasonably occur. The 
mastic employed is of a permanently elastic na 
ture, thus permitting the tightening of the bolts 
associated with the joints at which any leakage 
into the inner hull could occur. For example, the 
joint contacted by the device 82 in Figure 4a, the 
joint at the keel pipe, etc., can be readily tight 
ened. The mastic flows from the adjacent pocket 
I60 into the pocket 98 (Figure 6) and thence into 
the pocket H6 to seal the overlap formed by the 
inner skinends H4 and H5. 
The deck H1 (Figures 10 and 11) is then formed 

by placing a suitable mastic in the pockets 2% 
and 227 (Figure 12) the latter pockets opening 
directly'at their outer ends into the pocket 204 at 
each side of the boat. The mastic is packed down 
around both sides of the frame pipes 25! at oppo 
site sides of the boat, and is forced outwardly 
around such pipes into the bottom of the pockets 
2%.. The top, surface of the mastic is troweled 
smoothly to the shape shown in Figures 10 and 
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11, flush with the tops of the doors 2 i 6 (Figure 12) . 
This mastic is preferably one of the available type 
which sets sufficiently hard to withstand wear, but 
which permanently retains a reasonable degree 
of elasticity. 

It will be apparent that all of the main struc 
tural features of the boat are preformed to ?t 
when placed and secured in position. The pipes 
20, while adding some rigidity to the hull are 
preferably relatively light and form carriers for 
the mastic pumped into the keel pipe, and act 
as forms for the mastic flowing radially outward 
ly therethrough into the pockets 48, etc. They 
also cooperate for the formation of the interme 
diate skin l2 therearound to form the air pas 
sages 52 above the strake line. It will be noted 
in Figure 6 that the vertical, or substantially ver 
tical portions of the inner and outer skins pro 
vide great beam strength in such skins, thus ren 
dering the use of conventional ribs unnecessary. 
The various parts of the boat, being pre-formed, 
are easily assembled by skilled workers with a 
minimum amount of total labor, there being no 
custom cutting or ?tting of any of the parts. 

‘It is well known that in addition to the resist 
ance encountered by a boat in overcoming the 
inertia of the water through which it passes, the 
drag of the water against the surface of the hull 
of the boat causes very substantial additional re 
sistance. It is largely because of the surface drag 
that power oats require engines of substantial 
size in order to drive them even at reasonable 
speeds through the water. The drag so greatly 
increases in proportion to increases in boat speeds 
that a much larger engine is required in a given 
boat in order to increase the boat speed even to 
a relatively small extent. Efforts to reduce the 
resistances to movement of a boat through the 
water have been directed along the lines of 
streamlining to reduce the amount of power nec 
essary to displace water as the boat moves for 
wardly, and along the lines of providing steps in 
the bottoms of the hulls to tend to lift the boat 
as it moves forwardly. However, streamlining 
has its limitation from a practical standpoint 
since it reduces the beam and consequently the 
capacity of the boat, and it has no eifect of over 
coming surface drag. The provisions of steps in a 
boat also has serious limitations in that it re 
quires the constant expenditure of substantial 
power to maintain the forward speed of the boat 
su?iciently high to raise the boat su?iciently to 
render the planes effective. 
The drag on the hull tends to create a vacuum 

between the surface of the water and the surface 
:of the hull, and it is to this tendency that the 
drag may be largely attributed. The present in 
vention is effective for materially reducing the 
drag by eliminating the tendency for the creation 
of a vacuum against the water-engaging surfaces 
of the boat. The doors Zi? (Figure 12) are pref 
erably closed when the boat is not in use and are 
opened as shown in dotted lines in Figure 12 
when the ‘boat is in motion. The opening of these 
doors by operating the lever 2&8 admits air into 
the pockets 2 i 5 which communicate with the up 
per ends of the passages 52 (Figure 7) , the design 
shown providing a pocket 215 forming the upper 
end of each passage '52. With the boat in mo 
tion, air will ?ow downwardly through the pas 
sages 52 (Figure '7) thence outwardly into the 
continuous passage as (Figure 4a) and this pas 
sage communicates with the upper ends of the 
passages 95 (Figure 6). It will be noted that 
the passages 95 occur between alternate pairs of 
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14 
pipes whereas the passages 52 occur between each 
adjacent pair of pipes 20. The latter thus are 
adapted to supply ample air for discharge down 
wardly through the passages 95 and openings 95 
and through the openings 5| (Figure 4) in the 
bottom of the passage 89. As to the openings 6i, 
it will be noted that the ?ange 55 (Figure 4) is 
pre-formed as shown in Figure 14 to form upper 
and lower bulged portions fore and aft of each 
?ange section 58, the downwardly bulged portions 
50 serving to provide sorneylift and to form the 
openings 6| through which air is discharged to 
assist in reducing surface drag. This air, if nec 
essary, will ?ow downwardly to a certain extent 
along the outer hull if any drag along such sur 
faces tends to create vacuum conditions. 

Air ?owing downwardly through the passages 
95 will be discharged beneath the bottom of the 
boat through the, openings 94 (Figures 4 and 6) 
and this air will prevent the formation of any 
vacuum pockets with the tendency for the forma~ 
tion of such pockets, the drag on the hull thus 
being eliminated. Any drag occurring toward the 
forward end of each step 98 will be relieved by 
the ?ow of air through the openings 9d’, and un 
der any operating conditions, any upward reac 
tion of pressure of the water and air past the end 
of each step 9| can be satis?ed by the releasing 
of such pressure upwardly through the openings 
94'. Inasmuch as the drag on the bottom of the 
boat tends to create a partial vacuum, the air 
will be fed downwardly and discharged through 
the various openings by atmospheric pressure act~ 
ing above, assisted by any pressure generated by 
the motion of the boat and the scooping of the 
air into the pockets 2l'5 (Figure 12) by the up 
wardly and forwardly inclined walls 216. In view 
of the vacuum conditions which tend to exist as 
a result of the drag, air discharged through the 
bottom openings will tend to ?ow toward the 
areas of lowest pressure, thus automatically re 
lieving any vacuum conditions at the points 
where they occur to the greatest extent. 
Moreover, the openings 94 are provided at the 

rear of steps 92, and these steps function to tend 
to lift the hull to some extent as is true of con 
ventional stepped-bottom constructions. In this 
connection, it is pointed out that in prior con 
structions using bottomed steps, it has been nec 
essary to use substantial power to drive the boat 
forwardly at a substantial speed in order to take 
advantage of the steps. No such power is neces 
sary in the present case because of the great re 
duction in the drag on the bottom. The feeding 
of air through the openings 94, therefore not only 
functions in itself to reduce the surface drag 
between the water and the boat bottom, but also 
functions to permit greater advantage to be taken 
of the stepped bottom arrangement. 
As previously stated, it is difficult in the build 

ing of a boat from pre-formed outer hull sections 
to completely hide the joints between the sec 
tions. In the present case this has been taken 
advantage of by utilizing the joints to improve 
the “racy” appearance of the boat and also to 
supply additional air for discharge beneath the 
bottom of the boat. Referring to Figures 1, 7 and 
13, it will be noted that the breaks between adja 
cent outer skin sections H1, l5, l6 and H are made 
on a downwardly and rearwardly sloping curve, 
and instead of attempting to hide the joint be 
tween such sections, it is accentuated by making 
the forward end of each section l5, l6 and ii’ 
extend outwardly to some extent, the exposed 
Surface of the Portion I26 of each skin section 
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tapering to increase in width toward its lower 
end. The relatively wide portion of the outward 
offset thus provided has openings I21 therein for 
the admission of additional air into the adjacent 
passages 52. 
As previously stated, the doors 2|6 (Figure 12) 

are opened and closed by operation of the levers 
246 and 2133. The lever 248 moves the rod 235 
longitudinally and this rod, imparts move 
ment to the respective doors through the pins 
236, links 234 and pins 233. The door oper 
ating mechanism is preferably so designed that 
when the rod 235 is in its extreme door-closing 
position, the rear end of each slot 238 is spaced 
from the associated pin 236. The closing move 
ment of the doors is effected by the springs 239, 
and the arrangement referred to prevents possible 
engagement of the rear end of either slot 238 with 
the pin 236 to prevent any door from completely 
closing. In other words, any inaccuracy in mak 
ing might result in the rod 235 being in the 
extreme door-closing position without one or 
more of the slots 238 having moved far enough to 
complete the closing of such door or doors. By 
extending the slots 238 somewhat further rear 
wardly than necessary the complete releasing of 
the pins 236 to permit the doors to be closed by 
the springs 239 is assured. 
The fastening device illustrated in Figures 8 

and 9 is particularly useful in the placing of secur 
ing bolts one end of which is blind and inaccessi 
ble. The parts shown in Figure 9 are assembled 
as previously described prior to the placing in 
position of the member to which it is connected, 
the nut associated with the device thus being held 
in proper position for the reception of the asso 
ciated bolt, while the nut is prevented from turn 
ing while the bolt is being inserted. 
While the boat is at rest, it will be apparent 

that water will be present in the passages 95 up 
to the water line indicated in Figure 1. This 
does not a?ect the buoyancy of the boat, however, 
since the inner and intermediate skins H and I2 
completely seal the interior of the boat against the 
entrance of water. As soon as the boat is driven 
forwardly, the generation of drag conditions be 
neath the boat promptly empties all of the pockets 
95, and air starts to flow in the manner pre 
viously described. This emptying of the passages 
95 increases the displacement of the boat com 
pared to its normal displacement when at rest, and 
the buoyancy of the boat is thus increased and it 
is lifted somewhat in the water, thus reducing 
drag. The strake line of the boat is normally 
hidden beneath the water except for the forward 
narrow end thereof, and accordingly is not no 
ticeable in the appearance of the boat. The 
downward sloping of the strake line also provides 
some lifting tendency and any drag which might 
occur therebeneath is minimized through the dis 
charge of air through the openings Bl. 
From the foregoing it will be apparent that the 

present construction is such as to permit the 
building of boats at a much lower cost because 
of the very great reduction in labor costs incident 
to cutting and ?tting conventional parts. Such 
labor costs are the greatest item in the building 
of power boats, aside from the power plant. The 
functioning of the invention in greatly reducing 
the surface drag of the water against the hull 
permits the use of a much smaller and lower cost 
power plant in a boat of given size, and accord 
ingly the total cost of the boat to the purchaser 
is very substantially reduced. 
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I claim: 
1. A board comprising a hull formed of a p1u— 

rality of ribs, inner and outer skins arranged re 
spectively inwardly and outwardly of said ribs, an 
intermediate skin lying against one of said ?rst 
named skins between said ribs and extending over 
said ribs in contact with the other of said ?rst 
named skins whereby said intermediate skin and 
said other of said ?rst named skins de?ne air 
passages, the upper ends of said passages com 
municating with the atmosphere and the lower 
ends of said passages extending through said 
outer skin below the water line of said hull. 

2. A boat constructed in accordance with claim 
1 provided with a deck ?xed with respect to said 
skins, said deck having openings through which 
the upper ends of said passages communicate with 
the atmosphere. 

3. A boat constructed in accordance with claim 
1 provided with a deck ?xed with respect to said 
skins, said deck having openings through which 
the upper ends of said passages communicate with 
the atmosphere, a door for each of said deck open 
ings movable to a closed position substantially 
?ush with said deck, and common means for 
opening and closing the doors at each side of the 
boat. 

4. A boat comprising a hull formed of inner 
and outer skins spaced from each other, means 
between said skins de?ning upwardly and down 
wardly extending air passages, a deck for said hull 
having openings communicating with certain of 
said passages for the admission of air thereto, 
such passages opening through said outer skin be 
low the water line of the hull, a door for each 
opening, each of said doors being hinged to swing 
upwardly and downwardly between open and 
closed positions, and means for operating the 
doors at each side of the boat, such means com 
prising a link connected to each door, a pin car 
ried by each link, and a slidable rod having an 
opening therethrough to receive each pin whereby 
sliding movement of said rod will impart move 
ment to the associated doors. 

5. A boat constructed in accordance with claim 
4 wherein the opening in each rod is a slot one 
end of which is engageable with the associated 
pin to swing one of the doors to open position, 
each slot having its other end spaced from its 
associated pin when the corresponding door is in 
closed ‘position, and spring means urging each 
door to closed position. 

6. In a boat hull, inner and outer skins spaced 
from each other, tubular ribs arranged between 
said inner and outer skins and provided with 
openings, an intermediate skin lying against one 
of said ?rst named skins between said ribs and 
curving around each rib into contact with the 
other of said ?rst named skins, and a body of 
a mastic ?lling said ribs and extending around 
said openings into the spaces formed between 
said ribs, said intermediate skin and the ?rst 
named skin against which said intermediate skin 
lies between said ribs. 

7. In a boat hull, inner and outer ‘skins spaced 
from each other, tubular ribs arranged between 
said inner and outer skins and provided with 
openings, an intermediate skin lying against 
one-of said ?rst named skins between said ribs and 
curving around each rib into contact with the 
other of said ?rst named skins, and a body of a 
mastic ?lling said ribs and extending around 
said openings into ‘the spaces formed between said 
ribs, said intermediate skin and the first named 
skin against which said intermediate skin lies be 
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tween said ribs, the spaces between the portions 
of said intermediate skin which extend around 
adjacent pairs of said ribs forming air passages 
communicating at their upper ends with the at 
mosphere and opening through said outer skin 
beneath the water line of said hull. 

8. In a boat hull, a tubular keel, a plurality 
of tubular ribs having open lower ends extending 
into said keel, a pair of skins one arranged in 
wardly of said ribs and the other arranged out 
wardly thereof, said skins being ?xed with re 
spect to said keel and said ribs, an intermediate 
skin lying against one skin of said pair between 
said ribs and being curved around each rib into 
contact with the other skin of said pair, said ribs 
being provided with openings, said ribs, said in 
termediate skin and the ?rst mentioned skin of 
said pair forming spaces communicating with the 
interior of said ribs through the openings there 
in, said spaces, said ribs, and said keel being ?lled 
with a body of a mastic. 

9. A boat hull comprising inner and outer 
spaced skins, means arranged between said skins 
forming air passages therebetween, said means 
comprising a plurality of ribs, said passages being 
open at their upper ends to the atmosphere and 
having their lower ends opening through said 
outer skin below the water line of the hull to dis 
charge air into the water adjacent the hull bot 
tom, said inner skin and said ribs extending up 
wardly and inwardly adjacent the top of the hull, 
and said outer skin ?aring outwardly to the sheer 
line of the hull, and a body of a mastic material 
arranged within the ?ared portion of said outer 
skin and forming a deck for the boat. 

10. A boat hull comprising inner and outer 
spaced skins, means arranged between said skins 
forming air passages therebetween, said means 
comprising a plurality of ribs, said passages being 
open at their upper ends to the atmosphere and 
having their lower ends opening through said 
outer skin below the water line of the hull to dis 
charge air into the water adjacent the hull bot 
tom, said inner skin and said ribs extending up 
wardly and inwardly adjacent the top of the hull, 
and said outer skin ?aring outwardly to the sheer 
line of the hull, a plurality of boxes arranged be 
tween the upwardly and inwardly extending por 
tions of said ribs and through which said pas 
sages communicate with the atmosphere, each 
box having an outer wall extending downwardly 
and then following the con?guration of the adja 
cent portions of the ribs substantially into con 
tact with said outer skin to form pockets in con 
junction therewith, and a body of a mastic in 
said pockets forming a deck for the boat and ex 
tending between adjacent pairs of said boxes. 

11. A boat constructed in accordance with 
claim 10 wherein each box is provided with a door 
adapted to assume a horizontal position ?ush 
with the top of the associated box and with said 
deck, and means for opening said doors for the 
admission of air to said passages. 

12. A boat hull comprising an inner skin, and 
an outer skin formed of forward and after sec 
tions having their adjacent edges provided with 
inturned ?anges, means for securing said ?anges 
and said inner skin with respect to each other, 
and means between said skins cooperating with 
said outer skin to form air passages, the forward 
edge of the after outer skin section being o?'set 
outwardly from the after edge of the forward 
outer skin section, such offsetting increasing 
from top to bottom to present a forwardly facing 
wall forming a part of the ?ange of the after 
outer skin section, such wall being provided with 
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18 
an opening for the admission of air into one of 
said passages. 

13. A boat hull comprising an inner skin and 
an outer skin, said outer skin being made up of 
a pair of pre-formed sections having adjacent 
edges terminating in inwardly extending con 
tacting ?anges, the inner skin being provided 
with a recess including a wall substantially par 
allel to said ?anges, and a bolt structure securing 
said wall and said ?anges with respect to each 
other. 

14. A boat hull comprising an inner skin and 
an outer skin, said outer skin being made up of a 
pair of pre-formed sections having adjacent edges 
terminating in inwardly extending contacting 
?anges, the inner skin being provided with a re 
cess including a wall substantially parallel to said 
?anges, and a bolt structure for securing said 
Wall and said ?anges with respect to each other, 
said bolt structure comprising a nut arranged 
between said inner and outer skins, a holding de 
vice supported by the adjacent ?ange for ?xing 
said nut with respect thereto and preventing the 
turning thereof, said ?anges and said wall hav 
ing openings alined with the opening in said 
nut, and a bolt projecting through said opening 
and threaded through said nut, said bolt having 
a head arranged within said recess in contact 
with said Wall. 

15. In the method of sealing a structural joint 
wherein two structural sheets bridge around a 
tubular member having openings therein, and 
contact with each other on opposite sides of said 
tubular member in spaced relation thereto and 
forming pockets therewith extending along the 
tubular member, and wherein a bolt extends 
through the sheets and through the tubular mem 
ber, the step which comprises forcing a sealing 
mastic through the tubular member to escape 
through the openings therein and ?ll said pock 
ets and seal around said bolt. 

16. The method of sealing against leakage a 
boat hull having spaced inner and outer skins, 
a tubular member therebetween provided with 
openings, an intermediate skin contacting with 
said inner skin up to a point spaced from the 
tubular member and then extending therearound 
whereby the tubular member cooperates with said 
intermediate skin and said inner skin to form 
spaces, and a bolt extending through said inter 
mediate skin, said tubular member and said inner 
skin, the step which comprises forcing a sealing 
mastic through said tubular member to ?ll the 
latter and to escape through the openings therein 
to ?ll said spaces. 
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