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1o all whom it may concern:

Be it known that I, RICHARD S. GILLESPIE,
a citizen of the United States, residing at New
York, in the county of New York and State
of New York, have invented new and useful
Improvements in Air-Locks for Caissons, &e.,
of which the following is a specification.

Thisinvention relates to air-locks employed
1In eonnection with caissons designed for build-

g subaqueous and other foundations and-

apparatus for construeting tunnels.

The object of my present invention is to
provide a mnovel, simple, efficient, and eco-
nomical closing-door for air-locks, a novel ar-
rangement thereof, and means for operating
the same. |

T'o accomplish this object, my invention
consists, essentially, in the combination of an
alr-lock casing having a bucket-passage there-
through, two oscillatory doors journaled in
the casing and movable on a common axis to
and from each other to close and open said

bucket-passage, and mechanism for simulta- |

neously oscillating said doors on their axes.
The invention is illustrated by the accom-
panying drawings, in which— |
Kigure 1is a vertical central sectional view
of an air-lock embodying my invention. Fig.
2 18 a sectional side elevation on the line 2 2,
Kig. 1; and Fig. 3 is a detail side view of the
gearing for operating the doors of the air-lock.
In order to enable those skilled in the art
to make and use my invention, I will now de-
scribe the same in detail, referring to the
drawings, which illustrate the upper portion
of an air-lock caisson, and wherein—
1'he numeral 1 indicates the casing, which,
as herein shown, is in the form of a horizon-
tally-arranged ceylinder provided at the top
and bottom with passages 2 and 3, diametric-
ally opposite each other, for the purpose of
forming a bucket-passage vertically through
the ¢ylinder, whereby the usual bucket 4 can
be passed through the cylinder into and out
of the caisson or tunneling apparatus to which
the air-lock is applied. The bucket4 may be
provided with a bail 5, with which the bucket-
hoisting cable 6 is connected. This cable may
be in the form of an ordinary wire rope, and

1ng a part of the sleeve 17.

| snitable construction, but which is prefer-

ably constructed with an inclined or tapering
lower end portion 8. _

The horizontally-arranged cylindrical cas-
ing 1 i8 closed atits ends throngh the medium
of suitable heads 9 and 10. The head 9 is
provided with a bearing 12, in which is ar-
ranged an axle or shaft 13. The head 10 is
provided with a laterally-extending housing

14, in whiceh is placed the gearing which
| serves tooperate the two air-lock doors 15 and

16. The housing, in connection with a sleeve
17, arranged in the center of the head 10,

constitutes a bearing for a shaft 18, which is

arranged in alinement with the shaft 13.
The doors 15 and 16 are each segmental-
shaped, and their outward surfaces are struck
from the centers of the shafts 13 and 18, so
that they will acceurately fit the internal sur-
face of the cylindrical casing 1 and so hung
as to follow the walls of the casing and form
when closed a practical continuation of said
walls across the opening. The door 16 is pro-
vided with arms 19 and 20, which are mount-
ed, respectively, upon the axle and shafts 13
and 18. The door 15 is provided with simi-
lar arms 21 and 22, which overlap the arms
19 and 20, and one of which, as at 21, is
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mounted upon the shaft 13, while the other .

one of which, as at 22, is mounted on the op-
posite shaft 18, through the medium of the
sleeve 17, said arm being secured to or form-
The arms 19 and
20, forming one pair, overlap each other, as
do the arms 21 and 22, constituting the other
palr, whereby it is possible to hang both doors
on the same center, on which they are inde-
pendently journaled. I prefer to rigidly se-
cure the arms 19 and 20 to the axles or shafts
13 and 18 and to loosely mount the arm 21 on
the axle or shaft 13, while the arm 22 is rig-
1dly secured to the sleeve 17, as before stated.
The shatt 18 is provided with a suitable de-
vice by which it may be turned in its bear-
ings. As shown in the drawings, this device
1s composed of a simple hand-lever 23; but
I do not wish to be understood as confining
myself to any particular deviece for turning

the shaft 18. This shaft is provided with a
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it is movable through a stuffing-box 7 of any | rigidly-attached gear-wheel 24, meshing into 100
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a gear-wheel 25, which is secured to a short
sha,ft 26, Kig 3, journaled in the housing

14, The ﬂ'em -wheel 25 meshes into a gear-
wheel 27, seemed to a short shaft 28, jour-

naled in the housing 14. The shmt shaft
28 is also provided with and attached to a
gear-wheel 29, meshing into a gear-wheel 30,
Wthh is secmed to the slem«e 17, the con-
struction being such that by swmo'mﬂ' the
hand-lever 23 in one direction the shaft 18

and the sleeve 17 will be turned in opposite |
‘having a'bucket-passagetherethrough, of two

directions, whereby the two doors 15 and 16
are caused to simultaneously swing either to-
ward or from each other, accor dmﬂ* to the di-
rection in which the hand lever 23 is swung.
The two edges of the doors 15 and 16, whmh
face each other, are constructed to accurately
fit together, and at their center they are pro-
\*1ded with semicircular recesses, as at 81,
adapted to fit the inclined or tapering portlon
8 of the stuffing-box when the two doors are
closed togetber The tapering construction
of the stuffing-box is such that the internal
pressure in the air-lock will cause the stuff-
ing-box to fit its seat in the edges of the two
doors in such manner as to secure an air-
tight closure of the air-lock.

T have illustrated a single stufing-boic and |
‘having a curved internal surface, and a
| bucliet -passage, of two oscillatory doors pro-

a single bucket-hoisting cable; but obviously
1418 posmble to employ tWo stufﬁnﬂ'-—b()‘ﬁ:es and
two cables, which latter may be connected
with the bucket in any suitable manner.

If two cables and two stuffing-boxes are

- used, it is only necessary to pr ovide the meet-
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ing edﬂ'es of the two doors 15 and 16 with

smtable recesses, similar to the recesses 51,
to receive the two stuffing-boxes.

The gearing illustr ated in the drawings i1s
only typlcal of many different mechanisms
that may be employed to simultaneously
swing the two arch-shaped or segmental doors
15 and 16 toward and from each other for
closing and opening the air-loek, and there-
fore 1 do not wish to be understood as con-
fining myself to the particular gearing illus-
trated and described.

Having thus deseribed my invention, what
I claim is—

1. Thecombination with the casing and the
opposite alined shafts therein, of means for
turning the doors to close the opening in the
casing, and the overlapping arms provided at
opposite sides of the doors, one arm of each

door being mounted on one shaft and theop-

posite arm mounted on the oppositeshatt, sub-

stantially as described. |
2. The combination with an air-lock casing

having a bucket-passage therethrough, two

oscillatory doors adapted to be moved toward

and from each other toclose and open the.air-
lock, shafts, arms at opposite sides of the
doors, the arms of one door overlapping those
of the other door, and journaled on the same

 Witnhesses:

| center,and means foropening and closing the

said doors, substantially as described.
3. The combination with an air-lock casing
having a bucket-passage therethrough, of two
osclllatm y doors arranged in said casmn'a,nd

~having a common centel about, which they 0S-

mllate, and mechanism connected with both

of said doors, whereby they are caused to

move in unison to their open and closed pos_u—
tions, substantially as deseribed.
4. The combination with an air-lock casing,

05011].:1,1301 y secmental doors Journaled in said
casing and mova,ble in circular paths toward
and from each other to close and open the air-
lock, and gearing, substantially such as de-
scmbed for oscillating the doors, substan-
tially as desecribed.

5. The combination with an au-—locla: casing

having a bucket-passage therethrough, of two-

ahned axles or shafts arran n'ed in the casm

two oscillatory doors: supported by said shafts
and movable in circular paths toward and
from each other, to close and open the air-

lock, and a leve}, and gearing substantially
such as described, for osc1llatmﬂ' the doors,
substantially as described.

6. The combination with an air-lock easmﬁ'

vided with curved surfaces fitting the curved

surfaces of the casing and both h(wmn' a com-

mon center about which they os';eillat'e a le-

ver, and gearing connecting the lever with
‘both of said doot s, whereby they are caused

to move in unison to their open and closed po-
sitions, substantially as described.
7. An air-lock for caissons, comprising a

casing having a rounding end portion withan

opening therein for the passage of a bucket,
and gates to close said opening, the gates be-

ing pwoted at the ends and shaped and hung
s0 as to follow the walls of the casing and

form when closed a practical continuation of

said walls across the opening, substantially

as described.
8. An air-lock for ecaissons, comprising a

casing having a rounding end portion with

anopening therein for the passageota bucket,
and gates to close said opening, the gates be—-
ing plvoted at the ends and shaped and hung
so as to-follow the walls of the casing .‘ELIld
form when closed a practical continuation of
said walls across the opening, said gates be-
ing geared together soas toopen and close in
unison, substantlally as described.

In testlmony whereof 1 have hereunto set
my hand in presence of two subscribing wit-

nesses.
RICHARD 8. GILLESPIE.

ALBERT H. NORRIS,
THOS. A. GREEN,
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