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Io all whom it may concern:

Be it known that I, SATO RUJI, of the city
and county of San Francisco, in the State of
California, have invented certain new and
useful Iimprovements in Boats, of which the
following is a specification.

This is an improvement in portable water-
craft designed for pleasure and utility in the
navigation of inland or other placid waters
and iIn which I employ foot-power as a means
of propulsion after the bicyecle fashion. To
increase its portability, this improved craft is
hinged amidships and is partly collapsible.

-1 will herein refer to the accompanying
drawings, which form part of this specifica-
tion, and 1n which like reference characters
indicate like parts in the several figures.

Ifigure 1 is a longitudinal elevation show-
ing the general construction of my improved
boat. Fig. 218 a top viewof the same, partly
broken away, so as to expose detail. Fig. 3
IS a cross-section on the line » « of Fig. 1
looking in the direction of the arrow. This

view shows superribs of the forward part of

the boatin their distended aspect. Fig. 4isa
similarsection (lessthe nppercovering)show-
ing these superribs collapsed or dropped into
the boat proper. Fig. 51is a longitudinal sec-
tion of a part of the keel, showing detail of
the central hinge-joint.

T'his invention comprises a frame con-

structed and dispnsed somewhat like the

frame of a racing-scull or rapid-sailing skiff:
but, unlike in such small eraft, the ribs of my
boat continue above the rail and join at the
top, so as to constitute a fish-back-like super-
structure rigid aft, but collapsible forward,
with a manhole or hatch centrally disposed
wilh reference tothestem and stern-post. Al-
though my invention may be applied to larger
craft for several persons, it is chiefly devised
for one person,and for such useit isintended
that my boat shall be about nine feet long,
three feet high from keel fto hatch, measured

perpendiculariy,and about two feet abeam at

the rail amidships. I will therefore explain
this invention with reference to such dimen-
S10118S., |

The keel of my boat is made of two parts
A A? curved centrally downward -and pref-
crably bent up fore and aft, so as to constitute

both stem and stern-post as well. Itiscurved |

| up at the prow, so as to form a cutter-runneér:

like stem I3, which latter is brought well aft at
its upper end, so as to insure stability and to
afford a secure splice attachment for the for-

ward ends of the port and starboard rails;

which grasp the stem at this point upon op-
posite sidesof it. These rails,like the keel,are
made each in two sections C C? 3 C* and ex-
tend from the said splice attachment with the

stem B rearward to the top of the stern-post

D, so that they shall be horizontal in general
direction and about eighteen inches above the
keel, measured perpendicularly amidships,
as before stated. The upper end of gaid
stern-post is riveted fast between the rear-
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ward endsof the port and starboard rails. Be-

tween this and their forward attachment with
the stem B these rails will gradually swell
or spread apart amidships to a width of, say,
twenty to twenty-four inches. I may prefer

to make the stern-post D separate from the

keel A, in which case I will clip them fast to-
gether. | .

The ribs or frames E are made so that each

port and its opposite starboard rib shall be
one piece.
tinue upward and converge to a central ridge-
piece F, except where they meet the trimmer
G of the centrally-disposed hatch H. - The
ridge-piece I is riveted at its rear end to and
between therails justin front of the stern-post
D, and atits forward end it is elipped fast to
the rear curved end of the hatch-trimmer G,
centrally abeam. The forward ribs end at
the rail and the superribs E? therefrom are
bent horizontally at their lower ends, so as to
pivot them to and within corresponding eyes
or apertures E° in the rail and ribs at their
junction, as seen in Figs. 1, 4, and 5. This
horizontal pivoting of the superribs E?is to
admit of the latter being dropped back into
the boat 1n order to facilitate the collapsi-
bility of the superstructure. The pivotsare
hammered at their ends so as to form a rivet-
head-like flange (or else provided with anut

or key) for the purpose of preventing the

superribs K¢ leaving the eyes E3. The col-

lapsible superribs E* are joined together at
their upper ends centrally—thatis to say, on"
a line fore and aft with the ridge-piece I'—
by means of a rope or jointed wire J passing
around by the stem and keel through a pipe
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Aft of amidships these ribs con-

_89'

Qo

95._

100




10

15

20

25

30

or tube K, which (keelson-like) follows the
direction of the keel within the boat. This
collapsing line J for the forward superribs
is guided by the tube K (or, as a substitute,
by rings or pulleys) to a point just below the
operator, so as to bring both its initial dnd
terminal ends within his reach, so that he
may raise or lower these pivoted ribs at will
and at one operation without leaving his seaft,
which is within the hatch H. The tube K
begins near the upper end of the stem and
ends at mid-keel, from which points the with-
in lying line J passes upward to the hatch.
The ribs E are thoroughly riveted to the keel
and rails and, in case of the superribs that
are aft of the hatch H, also to the ridge F.
An extra strong rib E?!is disposed at that
point aft where the propeller-shafts, to be
spoken of latter, leave the side of the boat
in order to afford a strong support for the
thrust-bearings of these shafts. I also pro-
vide a pair of strong ribs E° E° for a .hinge-
joint, also to be described later. At suit-
able distances between the keel and rail 1
run fore-and-aft stays or sheer-battens I, on
the planking-lines from stem to stern-post
and which, like the rail, are riveted fast to
the ribs K and to the stem and stern-post.
These stays L and the keel and rail are dis-
posed on the ountside of the ribs, so as to ad-
mitof theouter hull-covering M,which I make
of sealskin or other flexible substance, being

- tacked or otherwise made fast to said stays
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from its juncture with the stem, stern-post,

and the keel to and around the superframe.
This arrangement of the rail, keel, and sheer-

battens on the outer side of the ribs is in
order that the natural lines of depression
of the sealskin or flexible outer covering
(which are from without inward) may be
disposed fore and aft along the water-lines,
thereby providing clinker effects as an addi-
tional means to steady the motion ot the boat
abeam. (See Fig. 3.) The outer covering or
integument M is to be well sewed or closely
joined at the upper seam and thoroughly
secured in place except to the forward or
collapsible superribs E?, which latter shall be
free to drop forward into the boat by means
of the collapsing line J to admit of their su-
perlying integument or covering being also

- depressed or collapsed into the boat when so

23

6o

required. Thesuperstructure extendsabout
one foot and a half above the rail to allow
proper freedom in the operation of a bicycle
mechanism for guiding and propelling the
boat. My object for making each rear rib
and 1ts corresponding superrib one continu-
ous piece and the stern-post integral with the
rear section of the keel and for rigidly join-
ing the ridge-piece with the stern-post, hatch-
trimmer, and rear ribs is to 1mpart strength

and stability to the rear section of the boat,

so as to better sustain the action of the.pro-
pelling mechanism. In order tosupport this
mechanism in the bottom of the boat and to

form a lining wpon which to place fishing- |

. across the joint.
ism shall cross the joint it is to be conven-.

iently separable. The forward joint-rib E?, —

684,311

| tackle, luggage, supplemental ballast, &'c.;__ -

as well as to impart greater firmness to the

boat, I provide the keelson ‘A3 and sister-keel- 70 :

sons Ad. |

I intend that my boat shall hinge upwardly
from the rail, as suggested by the dotted lines )

at the left in Fig. 1, at a suitable point amid-

ships to admit of its being properly bent up

and folded together double, so that when fold-

ed the ridge-piece I shall be in the hollow of = -

the ribs E® when the latter are collapsed by
This boat, therefore, is practi- - . . =
8o - =

the line J.

cally severed or divided into two parts abeam -
amidships. - At this point of juncture I pro- -
| vide the above-mentioned pair of joint-ribs -~

E5 ES, (one to each section of the boat,) which

ribs E5 Ef shall possess sufficient extra -

strength to enable the two sections of the-
boat to be thoroughly clamped together at
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the hinge-joint by means of clamps or bolts P

B, and for the latter purpose these strong -

ribs are made to lie in juxtaposition and are - -

faced on their inner or joint sides with strips

of india-rubber N, well secured thereto by - -
dovetail joint, waterproof or rubber cement, . :

or otherwise.

when this joint is properly clamped, as just
As a meansof holding the sectionsto- - -

said.

These rubber strips are suffi- -
ciently thick and elastic to exclude all water -

gether in hinge connection, I employ & pair. =
of hinges C° one at each beam end of the -

joint, which I secure to the upper.edge‘ofj‘
the rail. This joint, as is manifest, necessi-
tates that the keel, the rail, the sheer-stays; -

160 -

the hatch-trimmer, the keelson, sister-keel-

sons, and the outer covering shall be severed .-
or apart, and therefore each section of the =
boat is made separate.
- doubled joint end is to be flush or even—that - -
is to say, no part of the boat or of its pro- .
i pelling mechanismm will protrude beyond or -
In case any of the mechan-- =~ -

When folded,- the

II'U e

like the other forward ribs, ends at the rail, =~

‘and the rearward joint-rib Ef continues up .
to the hatch-trimmer, with which it is riveted . -

or clipped. Atthe juncture of the after joint~ 115

rib E° with the hatch-trimmer and just fore .. -
of this rib Ef the hatch-trimmer is severed, - -

on a line upward with the hinge-joint. 'Fhe' -

hatch-trimmer is thus divided into two equal

parts,aforward half Gandarearward half G?% .~
so that the points of section shall admitof - .- -
the forward half being hinged and doubled . -
upon the rearward half by hinges G® and al- - - -

low the thus-doubled trimmer to pass between.
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the rails C C® when the boat is folded. The .
hateh H is of just sufficient width—say eight- = ...
een inches—to admit the operator when sit- . =

ting in position ready to propel the .boat'aud'-_--..":'-.;..'_._:',_:3_':1-'_:"":
of alength—say twenty-four inches—to allow

130

the free action of ordinary bicycle gunide-han- - -

dles. The hatch-trimmer is curved fore and . - : & ..

aft to accommodate the body of the operator. - .~ .-
The rudder O for guiding my boat in any - =
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desired course is of the ordinary type, of thin
tough board, with rudder-post O? integral
therewith. It is operated by port and star-
board rudder lines O® Of, secured aft to the
rearward edge of the top of the said rudder-

- post, but free from the sides thereof, and

thence passing forward to the wheel or guide-
handles P,by meansof which the said rudder-

lines and theinterconnected rudder are actii-

ated. ThehandiesPmay bea pair of ordinary
bieycie guide-handles, Figs. 1 and 2,with their
vertical shaft P* removably stepped into a
beam Q and free to be lifted out of the way
when foldingtheboat. Thebeam Qis secured
to therails C C°. For properly securing the
forward ends of the rudder-lines in operating
connection with the wheel I provide a cross-
bar P?, (shown curved in Fig. 2,) rigidly fast
abeam to the vertical shaft P? at about the
elevation of the rail and of sufficient length
to insure prompt reply to the action of the
guide-handles. I cross the rudder-lines in
their interconnection with the rudder-post
and the wheel, so that the port line shall be
secured to the starboard end of the cross-bar
and the starboard line to the port end thereof,
in order that the boat may be guided in its
course as a bicycle for the same movements of
the guide-handles—that is to say, the boat
will move to port when the port gnide-handle
is pulled and to starboard when the star-
board guide-handle is pulled. The rudder-
post exiends above the rail, so as to enable
the rudder-lines to be brought forward along
the sides of the boat, preferably outside just
above the rail, and enter the boat at or near
the hinge-joint, The rudder O is hinged to

and just abaft of the stern-post D in the usual |

- way.
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1o insure greater stability in the move-
ments of my boat, I provide a pair of wings R,
preferably made in the form of the lateral
fins of a fish and arranged one on each side
of the boat just above the water-line to per-
form the functions of bilge-keels for the pur-
pose Just mentioned. These fins or wings in-
cline rearward at a suitable angle—say forty
degrees—to the line of the keel and somewhat
upward in the direction of the prow at an an-
gle of about fifteen degrees, gradually in-

- creasing to twenty degrees upward at their

55

cuterforward point. Theyalsopoint slightly
upward laterally or in their outward sweep,
sothat their action on the water shall be grad-
ual from the sides of the boat outward and
for other obvious reasons. For a boat of the
size herein assumed the length of the fins R

18 about fifteen inches and their width is

6o

about five inches. These fins are hinged or
pivoted, as at E° Tfigs. 1 and 2, to adjacent
ribs or to suitable dead-wood or bridging se-
cured between adjacent ribs, so as to enable
them to be closed up against the sides of the
boatformore convenient portability. Tohold
them rigidly in their functional aspect, I pro-
vide to each an adjustable brace R*, disposed

- orany other suitable material.

S

| and pivoted at its lower end to this upper

surface and at its upper end to one of the
rear ribs HE. I prefer to make the fing R of
baleen, but I may make them of aluminium
Itisintended
that the draft of my boat with the operator
in shall be about one-half its perpendicular
height, or near to the rail, and it is at this
point that the lower edges of the fins are piv-
oted. |

As before stated, the propulsion of my boat
is effected by a modified form of bicyele mech-

anism which operates oppositely - twisted
serews S S*,
to revolve toward each other, looking from

above, each by its shaft T. The propeller-

shafts T are journaled at the proper points
alt where they pass through the sides of the
boat by means of thrust-bearings T?, so that
the propellers S 8% shall be just abreast of

the stern-post and at such an elevation that

they shall not extend below the bottom of the
keel. The bearings T° for the inner ends of
the shafts T are secured to a beam T*, which
is made fast at its ends to the opposite sides
of a strong rib E? at a sufficient height to al-
low the said shafts to dip slightly downward
aft. I point these propeller-shafts slightly
downward, so they will tend to steady the
boat to counteract the weight of the operator
and to cbviate any sudden jar or backlash
from any cause, and for the same purpose I
provide the inner end of each of the propel-
ler-shafts with a suitable balance-wheel T,
properly keyed fast. Just forward of the

balance-wheels T° on the said inner ends of

the shaftsT, I providesmall bevel-pinions T*,

by means of which the shafts are revolved.

The aforesaid bicycle mechanism comprises
a palr of pedals U, made fast to the opposite
ends of a short spindle U? which latter is
journaled to a pair of brackets U3, that are
properly disposed and secured in place just
forward of the hinge-joint. Centrally on the
pedal-spindle U® is rigidly keyed a driving
sprocket-wheel V, which actuates a sprocket-
pinion W through a sprocket-chain V2 The
pinion W is secured centrally on an arbor
W+, disposed abeam abaft of the operator.

These twin screws are made
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To this arbor W* and as close to the sides of

the boat as will admit of their free revolu-
tion I secure two oppositely-disposed bevel-
wheels W?, so arranged thereon as to exactly

mesh with and actuate the aforesaid bevel-

piniouns T which will have the effect afore-

sald of revolving the twin propellers S SX to-

ward each other, lookingdownward, when the
pedals U are revolved forward in the usual

and of the bevel-wheels W3 to the bevel-pin-
ions T° is such as to revolve ‘the screws and

propel the boat at a great speed, consistent
with the power of the operator, when the

pedals_are worked rapidly. The pedal-spin-
dle U~ is removable from the brackets U3 to

upwardly from the upper surface of the fin | admit of it and the pedal U, sprocket-wheel

120
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~way. The proportionate diameters of the
sprocket-wheel V to the sprocket-pinion W
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V, and chain V" thereon being hfted out and

placed in the rear section of the boat when
doubling up.

The seat X for the 0pelato1 is so hinged to
the rear section G* of the hatch- trlmmer as
to admit of its being doubled under the ridge-
piece F, and it 1s kept rigid in its oper atwe
posmon by any mnta,ble means, such as a
brace X? or a bolt and keepers, or else 1t may
be made to slide under the ridge-piece, if de-
sired. I prefer to arrange the machinery of

my boat so as to have the brackets for the

pedal-spindle located just sufficiently for-
ward of the hinge-joint to clear the joint, the
balance of the maehmery properly disposed,
as before described, in the after section of
the boat and the pO;.alf;lOIl of the operator’s
seat just abaft of the hinge-joint, so that he
may be free to shift his center of gravity fore
or aft as well as laterally to enable him to ac-
commodate his action and the weight of his
body to prevent any roll or pitch in the rapid
motion of the boat.

Having thus described my invention, what
I claim, and desire tosecure by Letters Patent
of the Umted States, 18—

1. A boat having tWo flexibly-joined frame-
sections, one ot which sections is foldable
upon the other, and a cover adapted to over-
lie the tops of "the sections when open, sub-
stantially as described.

2. A boat having two flexibly- Jomed frame-
sections, one of which sections is foldable
upon the other, and a foldable covered super-
structure supported by the sections, collapsi-

“ble for a portion of its extent, substantially

as and for the purpose (lescmbed

A boat having two frame-sections, one
of which is foldable upon the other, side
hinges connecting the abutting ends of the
sectlons, and a cover adapted to overlie the

topsofthesections substdntlally as described.

4. Aboatcomprising a hull-frame primarily
in twoparts abeam, a &mﬂaﬂy-dlwded super-
structure rigid aft but collapsible forward so
as to admlt of the two sections of the boat
being doubled upon each other, and a flexi-
ble covering overlying both the hull-frame
and quperstl ucture, substantially as de-
seribed.

- 5. A boat GOmDIISIH‘D" a hall pmmmﬂy in
two parts abeam, and a fish-shaped back or
superstructure r1m.d aft but collapsible for-
ward and having a somewhat-centrally-dis-
posed manhole or hatch, said hull and super-
structure being respectwel y pivoted orhinged
at the rail and hatch-trimmer so as to adrmt
of the two sections of the boat being doubled

upon each and the collapsed forward end

dropped upon the rigid rear section, substan-
tially as described.
6. A boat comprising a collapsible super-

structure, pivoted ribs therefor, and a line
joining said ribs together Whereby the same |

684,311

can beraised or lowered a,t W111 substa,ntml]y
as deserlbed

65

A boat comprising foldable sections, a
palt]y collapsible and foldable superstrue-
ture thereon, pivoted superribs for the eol-: = -

lapsible part of said superstructure, a line
flexibly joining said superribs together, and
means, for guiding said line in the direetion -
of the stem and keelson to a point near the

70

operator so as to bring both the initial and

terminal ends of the hne within his reach

substantially as described.

8. A boat comiprising a hull made in- two
sections, a similarly-divided superstructure -~
thereon havmﬂ' a centrally-disposed hatch,a - .

seat adJusta,ble within said hatch, and suit- 89 =

able p1(:-];)e1111t1CP and steering mechanisms 10
cated partly in the forward section of the:-_;;_.
boat and partly in the rearsection thereof so - -

that the operator seated within the hatch may
be free to shift his center of gravity fore or-

aft as well as abeam and thus accommodate -
his action and the weight of his body to pre- - -
vent roll or piteh of the boat while 1t is rap-

ldly moving, substantially as described.

A boat prowded with lateral fins actmgf}

as bllﬂ'e keels to steady it abeam, said fins -
being dlsposed horizontally outward, inclined:-

somewhat aft and Sllﬂ‘htly upward 1atemlly, o

and bent up
they will always ride the water, with no pro-

pensity to dive, and will have a lifting tend- -

ency to right the boat automatwally when -

95

either rollmcr or pitching, substantlally as de- o

sceribed.
10. A boat havmﬂ' lateral fins hmrred on a’

IQO

substantially horlzontal line to it so as toen-

able them to be closed up against its sules__ |

for more convenient portability, and means,

for holding sald finsin pOSItIOI] Sﬂbstantmllv _.

as descmbed
11. A boat composed of foldable sectwns,

provided with lateral fins hinged toiton sub-. S
stantially horizontallinesso as to enable them .—_
to be turned against its sides,and means for: - -

holding said fms in position, substantmlly asjj

deserlbed

12. A boat wﬂ;h flexible covelmg, havmﬂ'}:f-'
the within-lying rail, sheer-battens, as well"

1o -

as the keel disposed on the outer side of the - - - =

ribs next adjacent the flexible covering so’

that the natural lines of depression of its’ cov-ﬂf—_.
ering between the sheer-battens, &e., will be - .-
from without inward, fore and aft 01' along -~

the water - lines, thereby providing clmker:_—;?
effects as a means to steady the motion of thefﬂ;

boat abeam, substantially as described.

In testlmony ‘whereof 1 have signed my

SATO RUII [L s]
"Witnesses:
- MASUJI MUJAKAWA

J. M. J. PHELAN.

name to this specification in the presence ot'_?_-'i'_._;
-two Subserlb1nn- witnesses. S
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