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UNITED STATES

Patented May 16, 1905-

PATENT OFFICE.

PETER J. GILDEA, OF SAN FRANCISCO, CALIFORNTA.

'SUBMARINE CAISSON AND TUNNEL CONSTRUCTION.

SPECiFIOATIONformiug part of Letters Patent No. 790,046, dated May 16, 1905.
' | Applica,tioﬁ filed August 26, 1904, Serial No, 222,269,

To all whom it ma J CONLCETT:

Be it known that I, PeTeR J. GILDEA, a citi-

zen of the United States residing in the city

and county of San F I‘ranclsco and btate of Cali-

fornia, have invented new and useful Im-

- provements in Submarine Caisson and Tunnel
‘Constructions, of which the following is a

specification.
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at all such work as mining excavation, build-
ing, recovering lost va.
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- My invention relates to an improvement i 111,
calsson and tunnel construction.

It consists in the combination of parts and

‘1n details of construction. which will he more
fully explained by reference to the accompa— |

nying dmwmcrs in which—

Figure 1 is an end elevation, partlv In sec-
tion, of my invention.

Fig. 3 is a plan view in section, showing bulk-

head and means for making ends of calssons wa-
ter-tight.

- Hig.
5 is an end elevation of tunnel and bulkhead
Fig. 61is alongitudinal section of same.
7 1S a modlﬁed form of caisson and tunnel

Fig. 8 is a plan view ot calsson with closed
ends |

- The ob]ect of my mventmn 1S to provide
‘a means by which large spaces of ground cov-

ered with water mayv be laid baJie so that
men and machinery may be safely employed

structure may be of sufficient size to 1ncase
the hull of a vessel or other sunken structure.

Means are provided for connecting the work-

ing interior portion directly with store-rooms

“and an ingress-chamber with interposed air-

locks, and the whole 1s surmounted with a
platform with means for communicating di-
rectly between said platform and the interior
of the calsson.

with ballast-chambers having longitudinal

partitlons to prevent the ballast from shifting

and independent air-chambers, with means for
filling or emptying them. -

As shown in the accompanymﬁ' drawings,

the caisson consists of outer and inner shells
4 and 6, which are made of any suitable or
desired shape and size, depending upon the |

" worlk to be done

Fig. 2 1S a section

| showmo* tannel on lines C D and E F of Fig. 6. | shown at 20. These

Fig. 4154 lonouudmal Sectlon and
- outmde View of two caissons and tunnel.

Fig.

uables, &e., and the

The apparatus is provided

trolled by gates, as 23.

If a tunnel is to be con-
structed, the caisson will be made in the form

of an mverted arch, the outer and inner walls

of which are formed of sufficiently - heavy
plates so riveted as to be water-tight, and
these are held together and braced by smtable
stays, as shownat 5. Theendsof the Cal1sson-

| section may be closed by a bulkhead made of
timber, as shown at

6, with suitable braces,
as ab 17 and close Jomts may be made to pre-

vent: leakawe at this point by means of flexi-

ble air- ba,cr% as shown at 18, capable of being
expanded acr'amst the Wa,lls and Wlthm the

- bullkhead.

From the lower.edge of the outside shell 4
a steel or other plate extends downward, as

and they have openings or ports made throuo'h
them, as shown at 21, near the lower edcres

50 that when the apparatus is in position and

ready to sink air introduced under sufficient
pressure will expel the water through these
openings or channels, leaving the interior sub-
St&ﬂtlaHV clear of water The upper portion
between the shells 4 and 6 is adapted to re-
celve ballast of any descrlptlon which being
introduced will cause the caisson to sink, and

the plates 20, being forced into the materml |
forming the bottom will when they reach a.

sul"ﬁclent depth asmst to exclude the water

and to prevent the air from escaping.

5" represents the longitudinal partitions.

The lower portion of the inverted arches,.

which form the caisson sides, are subdivided
into a number of air- chambers, as shown at
14. These air-chambers in con;;unctlon with
the ballast serve to balance the caisson and

cause 1t to float in the proper position to the.

point where it is to be sunk. The lower edges
of the metal-work are here shown as protect—

| ed by stout timbers, as shown at 9.

Through the sides of the caisson are made
openings, as shown at 22, and these are con-

mgs, which are located above the alr-chams-
bers 14, ballast may be discharged from the
upper portlon of the calsson.

Upon the top of the caisson is a framework -

Thr ough these open-
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plates located on each '
sicde extend the length of each caisson-section,.
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‘material, being made sui

&

or structure 3, which supports a platform 3%,

this platform being located above the surface
of the water when the caisson is in place.

Upon the top of the calsson is a superstruc-
ture 7, which in the present case is shown in
the form of an arch and having a vertical
tubular shaft 7" extending upwzud through
the deck or platform 3% so that easy access
may be had to thisupper portlon by means of
a ladder, as at 10.

9 represents air-locks leading from the outer
room 1nto the i1nner portion of the compart-
ment 7, and from this compartment a ladder
or stairs of any descrlptlon lead down 1nto the
inner portion of the caisson, as shown at 8.

13 represents a tube or pipe of any suitable
dimensions extending from the deck 3* down
through the caisson and into the interior.
This passage has suitable caps adapted to
close and hermetically seal the top and bot-
tom. The lower end of the tube 13 is here
shown as being turned into a substantially
horlzontal position, and it forms a receiver
into which articles needed within the caisson

‘may be lowered when the upper cap 13* has
been removed. The lower cap 13" remaining
in place prevents any escape of air from the
calsson during the operation, and when the
articles required have been lowered into the
tube the upper cap is replaced, and the cap
13° may be removed and the articles taken
out, this device serving as an air-lock for the
purpose required.

In order to dispose of material which is ex-
cavated from within the tunnel, I have shown
a pump, as at 11, with pipes leading to a dis-
charge-pipe, as at 11*, and intermediate out-
wardly -opening valves 12. The discharge-
pipe 1s of sufficient height so that the col-
umn of water within this pipe will have a
greater pressure than the pressure within the
caisson, and by this appamtug the excavated
fficiently thin by the
addition of water, can be discharged at will.

If a tunnel 1s 0 be built by the aid of this
apparatus, 1t may be constructed as shown in
the drawings, approaching in shape the inte-
rior surface of the caisson, and the space be-
tween 1t and the caisson may be made tight
by means of bags made of heavy canvas,
ducking, or rubber-coated and expanded by
means of a fluid pumped into them, so as to
completely fill the space between the interior
of the caisson and the exterior of the tunnel.
In this manner any leakage between the two
may be entirely prevented.

The apparatus may be provided with guide-

poles, as shown at 26, these poles serving to
indicate the position of the caisson when sunh,
-a,nd they serve to help steady each succeed-
ing section while being lowered or set in
place

While the tunnel 1s being built it may be

provided with air-locks similar to those pre-

viously described. These locks may be at

790,046

any part of the tunnel, provided the tunnel is
strong enough to resist the air-pressure.  If
not, the locks must be kept within that part
of the tunnel which is located within the cais-
SO1.

It will be understood that the steel aprons
or extensions should be of such shape and
strength that they may be forced into the
ground by letting a part or all of the weight
of the caisson rest upon them. This may he
done by allowing the water to rise in the cais-
son, so as to mcrease the welght of the latter.
When the extension 1s forced down into such
material that the water will not find free way
to escape where interior ailr-pressure is ap-
plied, the outlets or port-holes 21 become
serviceable for the purpose, and if the bot-
tom 1s of such a character as will admit the
ports may be closed when the water is low
enough, and the interior air-pressure may be
reduced as much as the density and impervi-
ousness of the bottom will allow. The exten-
sion or apron may be made in sections re-
movable and interchangeable to suit the con-
ditions of the bottom and may be packed in
any sultable manner if required.

The air chambers or tanks 14, which are in-
tended to steady the calsson in lowering or
ralsing, may be of any size, shape, or num-
ber and so made that water can be pumped
out or forced out by air-pressure. They may
be built into and with the caisson, or they
may be built separate and put in place at any
time and may be changed to suit conditions,
and in case of mmjury any of them may thus
be removed or replaced at will. They may
be of such depth as to extend to the top of
the caisson or the surface of the water, and
the proportions of air and ballast varied as
may be found necessary.

The structure as heretofore described is
particularly adapted for line or continuous
work; but 1t 1s equally well adapted for work-
ing in inclosed spaces, in which case the cais-
son should be made of a length and width
sutficient to inclose the space or object where
work 1s to be done, and the ends of the cais-
son may be permanently closed and of any
required or desired shape, as shown in Ifig. 8.

If employed in a rapid current or in a tide
or seaway, the end presented to the current
or rush of water may be made narrow like
the bow of a ship.

Having thus described my invention, what
I claim, and desire to secure hy Letters Pat-
ent, 15—

1. In a caisson, an inner and an outer shell
with intermediate arched truss-tframe and hal-
last-compartments, said caisson having exten-
sion-plates below the lower edges of 1ts sides.

2. A cailsson comprising a truss-frame, in-
side and outside sheathing, ballast-chambers
located within the structure, and independent
alr-chambers, sald caisson having plates ex-
tending below the lower edges of its sides.
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3. In a caisson, an arched truss or frame, |
1Inner and outer sheathing-plates forming an
inclosed space, partitions extending fore and

att within the ineclosed outer space forming
ballast-chambers and preventing the shifting
of said ballast, air-chambers located in the
lower part and pipes whereby said chambers
may be independently filled or emptied. |

4. A caisson comprising an inner and outer

‘sheathing, an intermediate truss-frame, longi-

tudinally- separated ballast-chambers and in-

 dependent air-chambers located in the lower
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part of the caisson sides and extension- pletes
below the lower edges of the sides.

5. A caisson comprising inner and outer
shells, truss-frames between said shells with
alr-chambers in the lower parts of the caisson
and superposed longitudinally-separated bal-
last-chambers, extension-plates projecting be-
low the lower edges of the caisson, said plates

having openings made throuorh the sides as

described. |
6. A caisson comprising outer' and inner

shells with intermediate truss - frames and

plates extending below the edges of the sides,
a superstructure located upon the top of the
caisson having chambers at opposite ends, one
of said chambers having open communication
with the interior of the caisson, the other

having eommunieebion above the surface of

the water, and air-locks and interspaces in-
terposed between sald chambers.

- 7. A caisson consisting of an inverted dou-
ble - walled shell with intermediate truss-

frames, a superstructure fixed upon the top

of the caisson having chambers at opposite |
ends and having interposed air-locks, means |

connecting one of sald chambers Wlth the in-

terior of the calsson, means connecting the.

other chamber with a pointabove the surface
of the water, a platform and a framework
whereby said platform is supported from the
caisson above the surface of the water.- |

8. A caisson comprising inner and outer

shells with intermediate air and ballast com-

partments, a superstructure and platform car-

ried upon the caisson above the surface of the

water, a tubular passage leading from the
platform to the interior of the caisson for the
transmission of articles, said passage having
air-tight caps at either end as described.

9. A caisson comprising ‘inner, and outer

shells with intermediate air and ballast com- -

partments, a superstructure and a platform
located above the surface of the water, with

- means for entering and leaving the caisson, a

60

65 inverted arch with means whereby its lower |

supplemental tube leading from the platform
to the interior of the caisson, said tube hav-

ing the lower end turned into a horizontal |

posttion serving for the introduction and re-
ception of articles, and air-tight caps fitted

upon the top end the Inner end of the tube as

deseribed.
10. A calsson comprising e-dou-ble-welled

3

edges are made tight with the bottom, the

interior of said caisson being closed -at the

ends and capable of recelving air under pres-
sure whereby the water i1s expelled there-
from, a centrifugal pump locaterd within the

calsson, 4 dlseheme -pipe leading thercfrom

for the delivery of meteriel, Othwardly-open—
ing valves located 1n the discharge-pipe, said

valves being normally closed by pressure
75

within the pipe greater than the pressure with-
1n the casing.

A caisson comprising exterior and in-
terlor shells with air and ballast compart-
ments, means for closing the ends of the cais-
son to form an . interior chamber capable of
recelving air under pressure whereby water
1s expelled therefrom, a tunnel-section built
within the caisson, means for making tight
joints between said tunnel and the interior of
the caisson and at the closed ends-of the cais-
son, sald means consisting of flexible bags
ed‘tpted to be expended so as to form tw‘ht
joints. |
19. A caisson consisting of coneentrle arches
with interposed air and ballaet compartments,

means for filling and discharging said com-

partments, edwe plates projecting downward
from the sides_ of the caisson to form close
joints with the bottom, end gates fitted across
the calsson, means for hermetically sealing
the joints thereof, said means comprising
flexible bags adapted to receive a fluid under

-pressure whereby they are expanded against

the joints, and the caisson made capable of
recelving alr under pressure whereby the wa-
ter is expelled |

13. A submerged Strueture eonsmtlno’ of a
plurality of sections, said sections comprising
inverted concentric arches with air and bel-—
last chambers between and open interior

working chambers, downwardly - projecting

plates forming close joints between the cais-
son and the bottom upon which it rests, pipes

‘whereby the air-chambers may be filled and

the calsson floated to position, doors for the
introduction of ballast when the air is ex-
pelled whereby the sections may be sunk in
line with each other, means comprising flexi-

ble, expansible, fluid-containing bags adapt-

ed to form tight joints at the section ends

whereby the calsson 1s adapted to receive air

under pressure and a tunnel structure. con-
structed therein, means for forming tight
joints between the interior of the caisson and
the exterior of the tunnel, so that the tunnel
may be extended from ti_me: to time, said
means consisting of flexible, expansible bags
located between the tunnel and the caisson.
In testimony whereof 1 have hereunto set
my hand in presence of two subscribing wit-

nesses. | | |
PETER J. GILDEA.
. Witnesses: | | |

S. H. NOURSE
(FEORGE PATTDRSON
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