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To all whom. it May concern. -

Be it known that I., WinLiam EDWARD
MuRrrAY, of the city of Edinburgh, in the
county of Midlothian, North. Brltem a sub-

ject of the King of the United ngdem of
Great Britain e,nd Ireland and Emperor of

India, at present residing in the city of Los

Angeles in the county of Los Angeles and

State of California, have mvented certain
- new and useful Improvements In Steady-

Floating Structures, of which the followmg

s afull, elee,r and exact description or speci-

15

- of July 1906, No. 825,149, as Well as to render | water shown at Figs. 1, 2, 3, and 4; this en-

correspondmo*ly steedy the superstructure-

ﬁcetlon reference being had to the annexed
drawings and to the letters and ﬁgures
marked thereon.

This mventlon which relates to eertaln im-

provements in steady floating structures, has
for its object to render more stead the foun—-; Fig. 4, is a transverse section of the i 1mp1 oved
~ dations for such structures Whleh are de-
scribed in the specification and shown by the

drawings of Letters Patent, issued to me, the

sald William Edward Murra, , on the 3I'd day

carried thereon.
Under my present improvements I increase

the steadiness of such floating foundations

~ and of the structures carried thereon by ap-

35

plying an additional
30 P

flange of iron or steel
late which projects outwards horizontally
external to the hollow flanged foundation
filled with water or with material heavier
than water, as in my aforesaid speelﬁea,tmn
and drewmge fully set forth.

The additional flange Whleh T use under

my present improvements 1s-an attachment
to the flange loaded with water or other ma-

- terial according to the invention described in

45

o{)

the specification of my aforesaid Letters Pat-
ent, and this additional fl

connected and -
equivalent ties to t

sald fi

bical ca,peclty of the loaded flange comprised

under my aforesaid Letters Petent and there-
by to reduce the quantity of material in the
~ construction of the loaded flange, and in |
some kinds of steady floating structures 1 am
by means of this eddltlonel flange, of stiffly
supported iron or steel plate, enabled to re-
| 55 duce the w1dth Or dlemeter of the loaded .

ange 1s supported
by bemg attached to the loaded flange of my
aforesaid mventlon and by being further
ﬂported by gussets or |

ange and when
necessary connected to the superstructure
carried thereon. By means of this addi-
tional flange I am enabled to reduce the cu-

bedy to about the same dlameter or width as

that of the superstructure carred thereon.

Upon the annexed drawings Figure 1 is a

side elevation of my 1mproved steady float-
1ng foundation shown as adapted for carry-

ing a breakwater as the superstructure. Fig.

2,18 a plan corresponding to Fig. 1. In bot

Fws 1 and 2, the central parts of the foun-
dation and breakwater are shown as broken
away, 1t being explained that an entire sec-
tion of breakwater of which the two end por-
tions only are shown in Figs. 1, and 2, can-
not- be shown in a ‘sheet of dre,wmirs of the

| dimensions prescribed by the Rules of Prac-

tice of the Patent Off Fig. 3, is an end

Ce.

elevation of the steady foundetlon and breek— -

water superstructure shown at Figs. 1, and 2.

Steedy floating foundation and breakwater
superstructure on the line a, ¢, Figs. 1, and 2.
Fig. 5, 18 an enlarged transverse section of
the steady floating foundetmn and break-

larged view being neeessery in order to show
some of the details or features of construc-
tion of the steady floating foundation and

| _breekwater Whleh cannot be shown in draw-

ings of the dimensions of Figs. 1, 2, 3, and 4.

Fig. 6, is a perspective view “of my 1mpr0ved o
85

steedy foundation carrying. a breakwater

‘superstructure of the kind illustrated at Figs.
1, and 5; this view illustrating the relation-

60
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0

75
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shlp of the entire foundation and the super-
structure to the water in which it is im-

mersed and steadily floats. Fig. 7, 1s a per-
spective view of a circular steedy floating
foundation with my additional projecting

flange and gussets connecting it to the loaded

flange of my aforesaid invention and fastened
to the sides of the superstructure carried

thereon ; the superstructure in this case being

a fortress of the kind described in the specifi-

90

cation and shown in the drawings of Letters

Patent, issued to me on the 17th day of J uly -

1906, No. 826,183. Fig. 8, is a perspective
view of a circular steed ﬂoatmcr foundation
with my additional ﬂenge epphed thereto,
carrying a cylindrical superstructure ha,vmg
a conical top shown immersed in the water
in which the structure floats, and as adapted
for carrying a lighthouse at the center of the.

100

105

conical top, the central portion of the super-

structure being shown broken away; it being

here explained that the height or depth of the

centre,l portlen of the structure is verleble

110
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according to the height and weight of the | foundation, not only is great stiffness of

lighthouse carried thereon. Iig. 9, 1s an
elevation of my steady floating foundation
showing the flange of iron or steel plate as
directly tastened to the bottom of the loaded
superstructure. In this figure the flange 1s
carried by latticed work or equivalent stiflen-
ing structure as shown in section at the lett-
hand side of Fig. 9, and by constructing and
applying the flange in the manner shown at
Fig. 9, I am enabled to dispense with a float-
ing foundation of larger diameter or width
than the diameter or width of the super-
structure; I am, indeed, enabled to reduce
the loaded part of the steady floating foun-
dation to the diameter or width of the base
of the superstructure by placing in the base
of the superstructure a depth of water or
other loading material heavier than water
within the base of the superstructure so as
to sink the entire structure to the depth
requisite for steadiness of flotation.

In Figs. 1, to 6, of the drawings, the loaded
steady floating foundation which 1s similar
to that shown in my aforesaid Letters Patent
Number 825,149, dated July 3rd, 1906 1s
marked A, and at the sides and ends ol the
loaded steady foundation A, the horizontally
projecting flange B, 1s shown. Thisflange B,
1s connected about midway i the vertical
height or depth of the steady floating foun-
dation A, all around the said foundation and
to the vertical sides thereol as shown more
especially at Fig. 5, by angle irons C, riveted
to the flange and gussets D, and by other
angle irons ', to the vertical sides of the
loaded steady floating foundation A. The
cussets D, are also riveted or equivalently
fastened to the upper flat part of the loaded
steady foundation A, by angle rons (%, and
the gussets D, are further supported by being
connected by angle irons C*, also riveted or
equivalently attached to them, and to the
curved sides of the breakwater superstruc-
ture E. An additional support to the hori-
zontal flange B, is provided below the said
flange by the bottom gussets If, connected
by the bottom angle irons C, and (', attached
by rivets or equivalently attached to the
cussets I, and to the lower part of the ver-
tical sides of the steady floating toundation
A, and to the under faces of the flange B.

In the enlarged section Iig. 5, 1t 1s shown
that the steady floating foundation A,1s
divided into compartments by cross parti-
tions G, connected by angle wrons and rivets
to the top and bottom plates of the steady
floating foundation A; these partitions G,
being again connected transversely by bulk-
heads or transverse partitions I.
® By reason of the longitudinal and trans-
verse partitions . G, and II, respectively,
being connected by angle irons and rivets or
equivalent attachments to the top and bot-

structure obtained, but the quantity ol
water to be admitted into the steady floating
foundation for the purpose of immersing 1t
to the requisite depth is regulated, either by
filline the whole of the water tight compart-
ments thus produced, or by filling part only
of them by admitting water through valves
or by loading the outer chambers of the
foundation A, with gravel, pig iron or other
material heavier than water, all as set forth
in the specification and shown in the draw-
ings of my aforesaid Letters Patent, 1ssued
to me the 3rd day of July 1906, No. 825,149.

The breakwater superstructure carried
upon my improved steady floating founda-
tion shown at Figs. 1, to 6, is of a shape best
adapted for resisting the thrust ol the waves
with & minmimum ol resistance and for pre-
venting the waves [rom disturbing the float-
ing steadiness of the entire breakwater struc-
ture. This breakwater superstructure con-
sists of a series of metallic frames I, curved
after the manner shown in Figs. 3, 4, 5, and
6, more especially, the two halves ol each
curved frame meeting at the apex J, of the
breakwater superstructure. These curved
frames are each connected by vertical mem-
bers IL, to the steady floating foundation as
shown more particularly m Figs. 4, and 5.
Inclined ties K’, K/, again connecting the
bottom of each vertical member Ik, the top
of the steady floating foundation, and the
bottom of the steady floating foundation, so
that all tensile or compressive stresses upon
the vertical members K, are distributed
throughout the entire structure. ISach pair

of curved metallic frames I, 1s connected

transversely by cross members L, 1., while
additional stifiness of the superstructure is
obtained by the tie-rods M, connecting them
by bolts N, N, to a central bolt O, at the
upper parts of the vertical members IS, The
several tie-rods M, are provided with turn-
buckles P, formed with right and left hanc
serews so as to operate upon the right and
left hand serew ends of the tie-rods M, mect-
ing in each turn-buckle P, which turn-
buckles on being tichtened or loosened pro-
duce the requisite stress for mamtaming
shape and stiflness of the superstructure by
tension.

The curved metallic frames I, are spaced
in regulated distances apart to msure stifl-
ness with hghtness of structure, and the
spaces between cach pair, or several of such
curved tension frames may be drvided by
bulk-heads after the manner of the bulk-
heads used in the construction of the hulls of
iron or steel ships.

The improved steady floatimg foundation
with i1ts superstructure 1s moored to the bot-
tom of any lake, ocean or other body of water
wherein such steady floating foundation and

Hoating | superstructure is to be used, by hawsers T,
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hawsers being sufficiently leose to allow of
tidal rise and fall of the steady floating foun-

‘dation and its superstructure, as well as to

permit a moderate amount of horizontal
movement which 1s sometimes caused by
undertow and tidal or other currents, all as
set Torth in the specification of my eforeseld
Letters Patent No. 825,149.
My additional flange B, of flat metallic
Iete 1s shown at Iig. 7 as apphed to the bot-
tom of the circular loaded flange A, on which

a superstructure and floating fortress corre- |

sponding with my aforesaid Letters Patent

No. 826,183,
flange B, 1s connected to the bottom edge of

the loaded foundation A, by angle irons Cand

rivets or equivalent cenneetrons and 1t - 1s
further supported at intervals by the ussets
D, which are also connected to the Vertlcel

side and top of the steady floating founda-

tion and to the side of the superstructure by

angle irons and rivets or their equivalents,

alfter the manmner already hereinbefore de-
scribed with reference to the D'ussets D, Kigs.
1,t0 6.

In Fig. 8, the additional flange B, of ﬂet'
steady

iron or steel plate is attached to the
floating foundation A, in the same manner as

shown at Fig. 7, that is to say, by the cussets

D, angle irons and rivets or equwelent con-
nectlons and therefore need not be herein

further referred to.

In Fig. 9, the projection of the steedy
floating foundetlon A, as a loaded: structure

of larger diameter and projecting beyond

the diameter of the superstructure carried

B thereon is dispensed with, and the loaded
part of the steady ﬂoetmg foundation is of |

the same diameter or width as that of the su-
perstructure. The loaded part of the steady
loating foundation as shown at Fig. 9, may
be of any depth sufficient to carry water or
other heavy material capable of sinking the
steady
site for steady

flotation, and the interior

part of the bese of the foundetmn SO COn-
- structed 1s shown at the right hand side of | Wltnesses

Fig. 9, as loaded with Weter and having a
floor extendme completely across and con-
of the loaded part of the

_strue.ture The further or eddrtlonel steadi-

,and 6. The |

1s shown. This additional

floating structure to the depth requi-

3

ness of this structure I obtain by the addi-

tional flange B, formed of iron or steel plate,
and the upper and lower parts Q, and R, re-

spectively, as shown at the righthand side
of Fig. 9, are connected together and stiff-

ened by latticed bars and rivets S. A
steady floating structure of this character

‘may be made of large area, and with a flat

535

60

top as shown at Fig. 9 Whereon there may be

erected a varlety of buﬂdlngs or other struc-

tures, such for example as a hotel, hospital,

semterlum, or other structures edepted to

constitute my steady floating structure as

places either of utility or amusement.
I claim as my invention.

1. The steady floating structure consist~
ing of the combination of the hollow flat
_ﬂenﬂ*e foundation, the flange of plate metal

projecting outwerdly bey ond the hollow

65

70

foundation, the gussets end attachments
connecting the projecting flange to the steady

hollow floating foundation and to the super-

strueture, and the superstructure, all con-
structed end operating connectedly Substen—' -
‘tially as hereinbefore described. .
2. The steady floating structure consist-

ing of the hollow ﬂenﬂ'e the flange of plate

metal projecting eutwerdly beyond the hol-

low flange, said flange of plate metal being

75

80

rendered rigid by gussets and attachments

connecting the flange of plate metal to the

hollow flange and to the super-structure, the
gussets, the super-structure consisting of
arched rlbs cross-members, ties, bulk-heads,

and covering of metallic plate substantlelly -

as hereinbefore described.

3. The steady floating structure consist-
ing of the combination of the lower part
thereof containing material for loading the

foundation, the fl

856

90

ange of metallie plate con-

nected by latticed bars with the loaded bot-

tom of the device from which the said f
projects, substantially as hereinbefore de-

scribed.

ange

95

In testimony Whereof I h:awe hereunto set

my hand and seal at the city of Los Angeles,

aforesald, in the presence of two subsembmg :

. WILLIAM EDWARD MURRAY
- Witnesses:
- ST, JoEN DAy
Ipa M. Dasgawm.

[L. sl
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