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. (No model,)

To all whom it may concern:

Be it known that I, WALTONI. AIMS, a citi- |

zen of the United States, and a resident of
the city of New York, bor ouﬂ‘h of Manhattan,
in the county and State of New York, have
invented a new and Improved szety Air-
Lock, of which the following is a full, clear,

~and exact description.

The invention relates to subaqueous en-
gineering construction for tunnels, founda-
tlons, or other structures in water-bearing
strata where the compressed-air method of

working is employed; and its object is to

provide an air-lock arranged to prevent the

occurrence of ‘¢ caisson dlsesse” among the

workmen by mechanically regulating the re-
duecing of the air-pressure in the air- loek and
while so reducing the pressure by furnishing
to the lock a constsnt supply of pure warm
dry air at the same pressure as that in the
lock itself, -

The invention consists of novel features
and parts and combinations of the same, as
will be more fully described heremsfter and
then pointed out in theclaims.

" A practical embodiment of the invention
isrepresented in the accompanying drawings,
forming a part of this specification, in which
similar characters of reference indicate cor-
responding parts in all the views.

Kigure 1isa sectional side elevation of the |
improvement - FKig. 2 isan enlarged side ele-
vation, partly in section, of the time - ¢on-

trolled safety-valve for autemstlcslly regu-
lating the reduction of the air-pressure in
the loek Fig. 3 is a like view of the same,

showing the psrts in a different position; and
Fig. 4 is a sectional side elevation of a II]Odl-

_ﬁed form of the improvement.

In subaqueous tunneling or in founda-
tion or other work where operations are car-
ried no in compressed air experience has
shown that in high pressures while it is safe
fora man to enter the compressed air rapidly
a rapld change back into the atmosphere
when he comes out is apt to be foliowed by
an attack of caisson disease, bends, or paraly-
sis. Under the present method when the

‘workmen are ready to leave the compressed-
50

alr chamber they enfer an air-lock, which is

- simply a large tube with a door at each end

closing air-tight.

l

After the wor kmen have entered the lock
and closed the door a valve is opened, which
allows the compressed air in the lock to es-
cape. With the opening of this valve a
thick freezing fog immediately forms inside
the air-lock, due to the expansion of the air,
and it i1s impossible to keep the men in the
lock for any considerable length of time un-
der these conditions.

With my invention, presently to be de-
scribed in detail, the air-pressure in the lock
is regularly and gradually reduced within an

exactly-fixed period of time, while the cold

foggy condition of the atmosphere within the
lock isentirely done away with, the workmen
being kept in a pure warm dry atmosphere,
enabling them to remain comfortably in the
lock for any such length of time as is found
most desirable.
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An air-lock A, held in the bulkhead B of a

-| tunnel, caisson, shaft, or other subaqueous
work C, isprovided at one end with a door A',

which when closed disconnects the interior of

the lock from a compressed-air chamber C'.
‘The outer end of the lock A is provided with

a door A, which when closed disconnects the
interior of the lock from the chsmber C?, lead-
ing to the surface.

The air-lock A is connected by a pipe D,
having a valve D', with an air-heating device
B, preferably located in the chamber C’' and
in the form of an electric heater controlled

by a suitable electrie controlling device E/,

located within the lock A, so as to be under
the control of the workmen while in the lock
A to enable them to regulate the temperature
of the air 61112611[10' the lock A by way of the
pipe D.

The heater E thieuﬂrh a pipe F, hzwmn' a,
Va,lve F’, is connected with an air- -COI Pressor

G, prefera,bly located above ground or where

pure air can be obtained. The alr-compressor
G 1s fitted with a suitable governor, so as to
run at a constant speed While supplying the
lock A with air through the pipes F and D
and the heater E. The pressure of the air
delivered from the com pressor 1s therefore al-
ways the same as that in the lock A.

From the air-lock A leads a discharge-pipe
H, having a valve H' underthe control of an
attendant outside of the lock and located
within the chamber C% In this outlet-pipe
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"valve I.

II is arranged a safety or reducing valve
I, which is time-controlled by a mechanism
presently to be described in detail, so that
when the door A’ of thelock is closed and the
valve H' opened the air-pressure in the lock
A will be gradually reduced until the pres-
sure i8 finally all released within the time at
which the mechanism has been set. The
valve 1 has its stem I' pressed by a safety-
valve lever J, fulerumed at J' on a bracket I,
attached to the wvalve I. A weight K 18
mounted to travel on the leverJ, and its out-
ward movement is limited by a stop J?, ad-
justably secured on theleverJ. The weight
K is econnected with one end of a cord K', ex-
tending over a pulley K2?, journaled in the
bracket I?, and on the depending end of the
cord K'is secured a weight K3 for drawing

-the weight KK from the stop J* inward on the

lever J toward the stem I'. Now in order to
retard this inward-traveling novement of the
weight I the latteris connected with the pis-
ton-rod L' of a piston L., mounted to slide in
a cylinder L, secured on the leverJ, and the
sald cylinder L’ is filled with a suitable liquid,
and its ends are connected with each other
by a by-pass L3, provided with a valve L* un-
der the control of the attendant for regulat-
ing the amount of liquid passing from one

end of the cylinder to the other in a given |

time. A weight N is adjustably secured on
the lever J to insure the final wide opening
of the valve I at the time the weight I nears
the end of its innermost position, as indi-
cated in Fig. 3.

The operationisasfollows: When the work-
men have entered the lock A from the cham-
ber C', then the door A’ is closed and the at-
tendant in charge of the lock within the cham-
ber C? moves the weight K to its outermost
position against the stop J? and then opens
the valve H', so that the air can escape
from the lock A by way of the pipe H and the
The pressure on the stem I’ of the
valve 1 is gradually reduced by the weight
K traveling inward on the lever J, owing to
the action of the weight K*; but the inward-
traveling movement of the weight K is gov-
erned by the liquid in the eylinder 12, flowing
from one end of the cylinder to the other end
thereof by way of the by-pass L3. In this
manner an exceedingly-gradual reduction of
alr-pressure in the lock A takes place. While
this is going on, dry heated air at a pressure
always the same as that in the lock is con-
stantly supplied to the lock A by way of the
pipe D, heater E, and supply-pipe F, con-
nected with the air-compressor G, and con-
sequently a comfortable dry heat with abun-
dant ventilation is maintained within the air-

lock, enabling the men to stay in the lock |

with perfect comfort nntil the air-pressure
therein is completely reduced by the action
of the device above described. The door A?

18 then opened and the workmen pass into

the chamber C? and from the latter up to the
surface. In case a plurality of air-locks are

721,991

{ used in a tunnel, one spaced from the other,

then the pipe I i is provided with an extension
2, having a valve I3, leading to another

heater E, for supplying alr 1o the lock in the

next following bulkhead. Any number of
such locks ean thus be equipped and supplied
with warm air from the compressor G

In the arrangement shown in Fig. 4 a time-
controlled valve O, similar to the valve 1, 1s
directly arranged in the pipe F, which sup-
plies air to the heater E from the compressor
G. The lock A in this case is provided with

an outlet-pipe P, having a valve P, which is
opened wide as soon as the workmen are in

the lock A and the door A’ is closed. The
heated air supplied to the lock A is gradually
cut off by the action of the time- controlled
reducing-valve O, so that the pressure within
the lock A i in the same way gradually falls to
that of the chamber C?, after which the door
A< is opened for the workman to leave the
lock A. As the mechanism for controlling
the valve O is exactly the same as the one
above described for the valve I, further de-
scription of the same is not deemed neces-
SATYy. '

Having thus desceribed my invention, I
claim as new and desire to secure by letters
Patent—

1. An air-lock having means for regulat-
ing the exhaustion of air from the lock, and
means for simultaneously supplying heated
air to the lock, as set forth.

2. Anair-lockhaving an air-escape, a time-

controlled device for the said air-escape, to
cause a gradual reduction of pressure in the
air-lock, an air-supply for the said air-lock,
and heating means for heating the air previ-
ous to its entrance into the lock, as set forth.

3. An air-lock having an air-escape, a time-

controlled device for the said air-escape, to.

cause a gradual reduction of pressure in the
air-lock, an air-supply for the said air-lock,
heating means for heating the air previous to
its entrance into the lock, and means within
the lock forcontrolling the said heating means,
to regulate the temperature of the heated air
passing into the lock, as set forth.

4, An air-lock provided with an air-escape
having a valve, and a time-controlled device
for the said valve, to cause a gradual reduc-
tion of pressure in the air-lock, as set forth.

5. An air-lock having an air-escape, means

| for supplying heated air to the lock during

the escape of airfrom the lock, and time-con-
trolled means for automatically regulating
the pressure of air within the lock during the
escape of the air from the lock and the en-
trance of heated air into the lock, as set forth.
6. An air-lock having an outlet provided
with a saflety-valve, a,nd a time-controlled de-

vice for gradually releasing the safety-valve,

as set forth.

7. Anair-lock havingavalvefor contl olling
the pressure of air in the lock, and a time-
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controlled device for controlling the said -

valve, the said device comprising a lever for
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holding the valve to its seat, a weight mount-
edtotravelon thesaidlever,acylinder held on

-the lever and having its ends connected by a

valved by-pass, and a piston traveling in the
sald cylinder and connected with the said
traveling weight, as set forth.

8. Anair-lock havinga valve forcontrolling
the pressure of air in the lock, and a time-
controlled device for controlling the said
valve, the said device comprising a lever for

holding the valve toitsseat, a weight mount-

ed to travel on the said lever, a cylinder held
on the lever and having its ends connected
by a valved by-pass, a piston traveling in the
sald ecylinder and connected with the said
traveling weight, and a stop on the outer end

of the lever, for the said weight, asset forth. |
9. Anair-lockhavingavalveforcontrolling |

the pressure of air in the lock, and a time-

controlled device for controlling the said
valve, the said device comprising a lever for
holding the valve to its seat, a weight mount-

ed to travel on the said lever, a cylinder held

on the lever and having its ends connected
by a valved by-pass, a piston traveling in the
sald cylinder and connected with the said
traveling weight, and an adjustable overbal-
ancing-weight on the said lever, as set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

WALTON I. AIMS.

Witnesses:
THEO. G. HOSTER, |
EVERARD BOLTON MARSHALL,
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