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'10 c&ZZ wham uﬁ maz J CONCErTL:

Beit Lnown that I, WirLiam I1. MCFADDDN
a citizen of the Unlted States, residing at

Pittsburg, in the eounty of Allegheny and

covered cerlain mew and  useful Imprme—

" mentsin Caissons, of which i 1mp1 ovements the
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following is a SpBGlﬁC&thH
In Lettels Patent No. 11, 873 IGIS“U_ed to

o me November 20, 1900, I have descrlbed and
claimed a constr uctlon of ¢

caissons ha,vmﬂ' a
water-sealed shaft or tunnel e}s.tendmn* flOIIl

terial fmm and the delivery of material to
the working chamber. Some difficulty is en-
countered in the use of such class of calssons
in- maintaining the _W&tel seal under varia-
tions of pressure in the caisson, for the reason
that the branch of the aumha,ry or tunnel
must of neceaSIty be compar atively short, so

that a slight increase of pressure in the work-

State of Pennsylvama haveinvented or dis-

‘the working chamber for the removal of ma-

. 1ng chamber will force the water out of the
| _branch and thereby destroy the seal.

- The object of the present 111‘&7611111011.18-.130.
provide for an increase in the height of the
column of water in the long arm- of the auxil-

- iary shaft inversely proportional to the de-
crease 1n the height of the column in the
short branch when pressureisincreased in the
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working chambm-——-—-as, for example, to pro-.

vide f01 an increase of one footinthe height of

~ the column inthelong branch for a deelease
of one inch of the colu_mn in the shm 1] blanch_
| undel Inereased pressure.

The invention is helemaftel mme fulhr de-;
| | tion for carrying out the improvement theo-

seribed and claimed.,

In the aecompanylnw drawings, fonnmfr a

part of this specification, Flﬂ'ure 1is a dia-
grammatic view illustrating the theory of my

y improvement; and Iig. 2 is a-sectional ele-
vation of the lower parmon of a cmsson hav-_

“ing my improvement applied thereto. .
o To the rightin Fig. 1is shown an aumh.;uy'
. shaft or tunnel h:-:wmﬂ-' the branches a b of
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equal horizontal dlmensmns, the branch b en-
tering the working chamber A of the tunnel

and the branch a extending above the level

of the water. If with such a construetion

in the working chamber, thereby depressing

- the column of w_atel in b, the height of the

 the pressure should be increased somewhat

shaft or tunnel,

chamber.
- auxiliary shaft or tunnel is provided, consist-
1ing of the main branch 3 011t31de of the calsson

columll in a would be mere&bed the same
.- amount—-—-—as, for example, if the height of col- |
umn in 6 be decreased by anincrease of pres-
sure of one pound in the working chamber 55

two feet the height of the countelbdlanemn‘ |

column in ¢ will he increased only two feet
Hence as the branch b cannot be made very
long a small increase of pressure would effect
a fommﬂ' of the water entirely out of b and 6o

the destluctlon of the seal. To the left of

Fig.1 the branch »’ within the wor king cham-

bel is made of the same height as the branch

0, but with a much larger areathan the branch

¢’y which hasthe same horizontal dimensions 65
as the brancha. It will be supposed for pur-

poses of illustration that the area of b is
twelve times the area of «'.

Hence if the
pressure be increased, say, one pound in the

working chamber the height of column in 7o

a” will be razsed butas the water thus forced
into branch «’ is derived from branch b and
as such branch has twelve tlmes the horizon- -

| tal capacity of the branch ¢’ the height of the
column in &' will be reduced only two inches 75_..' -

to produce the necessar Y counterbalancmg

‘height in branch a'—that is to say, by there-
| dl]CthIl of two inches in the height of the 001
‘umn in 0’ enough water is fowed into a' to

raise the eolumn therein two feet. It will be 8o _ |

observed from the foregoing that this con-
struction will permit of a 1:.11 ge variation in

pressure in the working elm,mbel without lia-
bility of destroying the seal i in the muuhary :
| | 8c
In Fig.2Ihave shown a deswable constl uc-
retically described above. Theworking cham-
ber 1 of the caisson is open at its lower end,

as is usual, and is connected at its upper end 9o

with theshafb or tunnel 2, extending toan air-
In add1b1011 to the tunnel 2 an

and a branch 4, opening inside -{he caisson. gy

These bmnehe% need not neeessari]y be of

(,qual horizontal dimensions. A water-cham-

‘berdissolocated onthe caisson that the water

therefrom can flow into the branch 4 at some

point between its upper open end and its point 100

of junction with the main branch. Thischam-

‘ber, which is virtually a,n' enlargement ot the
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branch 4, can be conveniently located ﬁnd
constructed as shown in the drawings. The
chamber is formed by the top wall 6 of the

~working chamber and a metal plate 7 secured
‘atits lower edge to the side walls of the work-
ing chamber and extending continuously
- around the working chamber or so much
- -thereof as is necessary to furnish the de-

-sired capacity to maintain a seal in the |

auxiliary shaft or tunnel. This chamber is
connected by a port or opening 8 with the

branch 4, and openings 9 are formed through

the inner walls c¢f the chamber at a point

- above the water-level therein, so that the
water ‘in this chamber will be subjected to

the same pressure as the water in the branch
4. The capacity of the chamber and branch

~ 41s so proportioned relative to the cross-sec-
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tional area of the branch 3 that an increase
of pressure in the working chamber, whereby

- the water in the branch 4 and the chamber

23
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~fects as regards breaking the water seal in

will be lowered, will produce a much greater

“Increase in the height of the column of water

In the branch 3. If, for example, the capacity
of the chamber and branch 4 be made such
that a lowering of the water in the chamber

and branch of two inches will force suffictent

water into-the branch 3 to raise the height of

the column therein two feet, then by making

the branch 4 two or three or more feet long a
very wide range of pressures in the working
chamber would not have any dangerous ef-

683,219

the auxilial=y_ sh’a,.ft 01"eo'li11111"1. It _x"_vill be

understood that the water in the branch 4

as both are subjected to the same pressure
in the working chamber, and that the cham-

‘ber and branch are practically an enlarged
‘branch of the auxiliary shaft or tunnel.
- I claim herein as my invention—

1. A combination of a caisson, a U--_Shaped
shaft or tunnel having one branch opening

1into the working chamber of the caisson and

the other branch extending above the water-
level and the reservoir connected to the tun-
nel at a point below the level of water in the
branch opening into the working chamber

‘and subjected to the same pressure of air as

1s maintained in the working chamber, sub-
stantially as set forth. | |

2. Thecombination of a caisson, a U-shaped
| shaft or tunnel having one branch opening

into the working chamber, and the other
branch extending above the water-level, and
a reservolr connected to the branch opening
into the working chamber and having air-
Inlet ports above the normal level of the water
therein, substantially as set forth.

In testimony whereof I have hereunto set
my hand. ' ) -

WILLIAM H. MCFADDEN.

Witnesses: |
DARWIN S. WoLcorr,
- K. E. GAITHER.
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.and in the chamber are necessarily on alevel, -
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